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Introduction 
 

Fisheries and aquaculture contribute significantly to the economic growth of countries in the 

Asia-Pacific region. The sector also contributes to food and nutrition security and livelihoods of 

an estimated 170 million directly and indirectly engaged in the value chains in fisheries and 

aquaculture production. Capture fisheries production has stagnated in the last 2 decades, while 

aquaculture production continued to increase and by 2014 exceeded production from capture 

fisheries in the Asia Pacific region. On the other hand, countries in the region are identified as 

among the most vulnerable to climate change impacts that will significantly affect the fisheries 

and aquaculture production chains. The region, which is home to more than 90 percent of the 

global population, also has the greatest exposure to risks related to extreme climatic events 

including tropical cyclones, storm surges and resulting coastal flooding on one hand, and 

extended droughts on the other hand. Hence, sustainable fisheries and aquaculture development 

in the region is of vital importance and continues to be a significant development challenge. 

 

In May 2011, member countries of the Asia-Pacific Fishery Commission (APFIC) and regional 

organizations, together with the Food and Agriculture Organization of the United Nations, 

Regional Office for Asia and the Pacific, convened a technical workshop, “Implications of 

climate change on fisheries and aquaculture: challenges for adaptation and mitigation in the 

Asia-Pacific Region,” in Kathmandu, Nepal.  The workshop acted as a platform for partners and 

member countries to share experiences and lessons related to the impacts of climate change on 

fisheries and aquaculture. It also served as a platform for formulating recommendations for how 

member countries and partner organizations can better prepare for climate related changes in 

order to strengthen the fisheries and aquaculture sectors in the Asia-Pacific region. Since then, 

there have been many important developments relevant to these sectors at the global, regional 

and national levels. Progress has been made in terms of improving our understanding of climate 

risk, vulnerability and resilience. Policies have been developed, and on-the-ground actions have 

been implemented to meet the mitigation and adaptation targets in many countries. 

 

Following the 2011 workshop in Kathmandu and responding to the recommendation made by the 

76th EXCO of APFIC that a platform be provided for key stakeholders to share lessons and good 

practices related to addressing climate change implications for fisheries and aquaculture in the 

region, a FAO/APFIC Regional Consultative Workshop: Building Climate Resilient Fisheries 

and Aquaculture in the Asia-Pacific Region was held November 14 to 16, 2017 in Bangkok, 

Thailand. The workshop brought together policy makers, managers and practitioners who were 

engaged in the development and implementation of national and regional policies, programmes 

and projects addressing climate change in fisheries and aquaculture in the Asia-Pacific region. 

The participants included: 

• Nominated government representatives from the APFIC members countries;  

• Representatives of regional/international organizations and resource partners engaged in 

climate change adaptation and mitigation in fisheries and aquaculture; 

• Representatives from major regional/country projects relevant to climate change 

adaptation and mitigation in fisheries/aquaculture; 

• Invited resource persons, FAO professional officers and FAO consultants. 
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The meeting provided updated observations on the current status of climate change impacts as 

well as current predictions of future impacts. The specific objectives of this workshop were to 

support the APFIC member countries in effectively addressing climate change to strengthen the 

resilience of fisheries and aquaculture through: 

 

• Providing a platform for stakeholders to inform others about progress with respect to 

planning and implementation of climate change actions; 

• Sharing technological advances and good managerial practices in strengthening the 

climate resilience and the greenhouse gas (GHG) mitigation actions of fisheries and 

aquaculture sectors in the region;  

• Reviewing the progress that has been made in capture fisheries and aquaculture in the 

region in the context of climate change adaptation and mitigation, and identifying 

capacity gaps and other constraints of the APFIC member countries in effectively coping 

with climate change challenges and strengthening climate resilience; 

• Identifying strategy recommendations for APFIC and member countries for building 

resilience and supporting the GHG mitigation potentials of fisheries and aquaculture in 

the Asia-Pacific region.  
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Conduct 

Opening 

 

Dr. Chumnarn Pongsri, Deputy Director General, Department of Fisheries, Thailand expressed 

his appreciation to the FAO/RAP and partners for organizing the Consultative Workshop and 

welcomed the participants. He noted that climate change has received global attention, and that 

this has helped raise awareness, foster preparedness and alleviate many of the negative effects of 

climate change, especially in the agriculture sector involving food production and food security 

of the world’s population. He commented on several efforts of FAO in addressing climate change 

impacts at the regional level. For example, the Ministry of Agriculture and Cooperatives of 

Thailand established an Agriculture Strategic Plan on Climate Change, 2017-2021 under the 

Climate Change Master Plan, 2015-2050. While the Department of Fisheries of Thailand is 

developing action plans to address climate change in fisheries, many climate-relevant projects 

have been implemented. He was confident that the Consultative Workshop would benefit all 

countries in the region through knowledge exchange and through the development of 

mechanisms in the aquaculture and fisheries sector to address climate change issues and 

strengthen food security. 

Ms. Xiangjun Yao, Regional programme leader, FAO Regional office for Asia Pacific, 

welcomed the participants. She emphasized the significant contribution of fisheries and 

aquaculture (the Blue Sectors) to food and nutrition security and to the livelihoods of the people 

around the world, especially in the Asia Pacific region which is home to approximately 87 

percent of people whose livelihoods are dependent on the sectors.  She briefly summarized the 

status of fully or over-exploited capture fisheries, the rise of the aquaculture sector, and the 

observed impacts of climate change and its associated risks and hazards. The FAO and its 

partners are working together to reduce the vulnerability of dependent communities, supporting 

countries in their implementation of the FAO Code of Conduct for Responsible Fisheries, the 

Ecosystem Approach to Fisheries and Aquaculture, and the recently adopted Voluntary 

Guidelines for Small-Scale Fisheries. 

 

Figure 1: FAO action on climate change 
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Workshop objectives and format 

 

Mr. Weimin Miao, FAO Aquaculture Officer, introduced the workshop, its objectives and 

format. He provided background summaries of the importance of fisheries and aquaculture in 

Asia-Pacific and discussed the implications of climate change and climate variability for these 

sectors in the region. The Asia-Pacific region accounts for 55% of global capture fisheries 

production and contributes over 90% of the global aquaculture production. Asia is home for 

some 50 million fishers and fish farmers, representing 85-90% of the world total, while many 

others are engaged in fisheries related goods and services. At the same time, the Asia-Pacific is 

the region most vulnerable to the impacts of climate change. Capture fisheries and aquaculture 

are among the most vulnerable sectors, while fishers and aquaculture farmers are the populations 

most vulnerable to the impacts of climate change and climate variability. Aquaculture and 

capture fisheries, particularly intensive aquaculture, are significant contributors to GHG 

emissions. He concluded that effective adaptation and mitigation are vitally important to the 

resilience and sustainability of fisheries and aquaculture in the region. 

Mr. Miao compared the objectives of the 2011 APFIC/FAO Regional Consultation on Climate 

Change with those of the 2017 Regional Consultation. In his view, in light of witnessing real 

impacts of climate change and variability on capture fisheries and aquaculture, the changing 

socioeconomic environment, and ongoing efforts and progress, this Regional Consultation in 

2017 had different objectives as follows: 

Objectives of 2011 APFIC/FAO  

Regional Consultation on Climate Change 

Objectives of 2017 APFIC/FAO  

Regional Consultative Workshop 

• Share most updated information on climate 

changes scenarios and the specific 

fisheries/aquaculture related change 

patterns and their 

implications/potential impacts on 

fisheries and aquaculture sector in 

Asia-Pacific region;   

• Build consensus on threats of climate 

changes to fisheries and aquaculture 

and need of timely actions to address 

the problem;   

• Review current planning and action in 

support of adaptation and mitigation 

of climate impacts in the areas of 

fisheries and aquaculture   

• Identify issues and problems in effectively 

address climate change impacts on 

fisheries and aquaculture   

• Develop recommendations for national and 

regional actions to address climate 

• Provide a platform for stakeholders to 

inform on progress with respect to 

planning and implementation of 

climate change actions.   

• Share technological advances and good 

managerial practices in strengthening 

the climate resilience of fisheries and 

aquaculture sectors in the region.   

• Identify specific capacity gaps and other 

constraints of the APFIC member 

countries in effectively coping with 

climate change challenges to fisheries 

and aquaculture and strengthening 

climate resilience of fisheries and 

aquaculture sector in the region 

• Recommend strategy and immediate 

actions at regional and country levels 

for APFIC and member countries to 

build resilience of fisheries and 

aquaculture through effective 
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adaptation and mitigation for the 

fisheries and aquaculture sectors in the  

region.  

adaptation and mitigation in Asia-

Pacific region;  

• RAP Regional initiative for blue growth 

and Regional initiative on climate 

change  

 

Table 1: Regional consultation objectives in 2011 and 2017 

Workshop format 

 

Plenary Sessions 

Key presentations by FAO officers and consultants provided a regional overview to set the scene 

for the workshop: 

• Introduction to recent Paris Accord on Climate Change and its implications for national 

actions—challenges and opportunities  

• Regional overview on the status of climate change adaptation and mitigations in fisheries  

• Regional overview on the status of climate change adaptation and mitigations in 

aquaculture 

• Regional organizations’ reports on their programmes related to climate adaptation and 

mitigation in fisheries and aquaculture in Asia-Pacific 

 

Parallel sessions  

Participating countries delivered presentations to provide overviews and updates on national 

efforts and progress, issues, gaps, and support needed to address climate change in fisheries and 

aquaculture. 

 

Breakout working group sessions 

Participating countries were divided into fisheries and aquaculture groups for breakout exercises. 

In each group, 2 sub-groups were formed. The first group consisted of representatives from the 

Bay of Bengal countries and the second was comprised of representatives from the other APFIC 

countries. These small groups were each facilitated by the international consultants. The group 

members were first asked to write down their short answer, one idea on one snow card, on the 

following subject areas.  

• Threats/risks identification, contribution to GHG emission and analysis gaps and 

constraints; 

• Recommended strategies and actions at regional and national levels for effectively 

addressing climate change impacts and climate variability to build the climate resilience 

of Fisheries and Aquaculture. 

The snow cards were then briefly discussed for clarification and posted onto the wall. The 

facilitators, together with the participants, grouped the answers into different categories. Each of 

the group had volunteers who recorded the grouping of the answers onto Powerpoint 

presentations and shared the results in the following plenary sessions. All presentations are 

included in the Appendices at the end of this report. 
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Workshop outcomes 

The workshop was intended to provide the following outcomes:  

1) Increased understanding of APFIC member countries and key regional players about the 

current status of climate change adaptation and mitigation potentials and efforts for 

fisheries and aquaculture in Asia-Pacific region;  

2) Broad sharing among the countries and regional players about technological advances 

and good management practices for strengthening the resilience of fisheries and 

aquaculture;  

3) Recommendations made for a regional strategy and for priority actions at the regional 

and country levels to build climate resilience and contribute to GHG mitigation of 

fisheries and aquaculture in Asia-Pacific region based on in-depth analysis of key 

constraints and gaps.  
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Summary of Key Plenary Presentations 

Paris Agreement, Fisheries & Aquaculture 

 

Mr. Beau Damen from FAO gave a presentation on “Agriculture, Paris & the NDC’s: Advancing 

Climate Action for Agriculture.” The Paris Agreement among 196 Parties to the UNFCCC will 

act to limit the increase in global average temperature to below 2°C. This is a long-term 

commitment to balance emission sources and sinks from 2020 to 2025 and later.  Implementation 

is to be through Nationally Determined Contributions (NDCs). While the format and specific 

content of the initial NDCs submitted by countries was left largely to countries to decide, these 

documents generally included priority areas for adaptation and climate resilience; policies or 

mechanisms to meet target mitigation and adaptation contributions; and implementation 

requirements covering financial assistance, technology transfer and capacity-building. Existing 

planning processes for tackling climate change—including National Adaptation Plans of Action 

(NAPAs), National Adaptation Plans (NAPs) and Nationally Appropriate Mitigation Actions 

(NAMAs)—will be key pillars of NDC preparation and implementation.  

 

A review of the initial NDC 

submissions from Asia and the 

Pacific (also known as Intended 

Nationally Determined 

Contributions) and priority 

actions by sector reveals that 

agriculture comprising crops, 

livestock, forestry, fisheries and 

aquaculture are key concerns for 

countries in the region (Damen, 

2017). As many as 256 actions 

can be identified from INDCs 

submitted by parties in the 

region (Figure 2). Looking 

specifically at the fisheries 

sector, 12 priority actions were 

identified in INDCs from eight 

countries in the region (Figure 

2). The majority of these 

focused on adaptation and the 

fisheries sector more 

specifically. Actions included 

employing stress tolerant fish 

varieties, enhancing resilience to marine disasters, strengthening insurance schemes for fisher 

folk, and promoting adaptive aquaculture practices. 

 

In the lead up to the commencement period for the Paris Agreement in 2020, countries will be 

working to prepare detailed national NDC implementation strategies for agriculture sectors. This 

process will provide an opportunity for enhanced coordination of regional positions on climate 

change and agriculture issues. From the perspective of the fisheries and aquaculture sectors, 
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Figure 2: Number of INDC actions identified for agriculture and land-

use sectors in Asia-Pacific by Sector 
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additional work could be undertaken to work with national UNFCCC focal points and other 

agriculture sector stakeholders to ensure that these sectors are better reflected in the NDCs. In 

developing implementation strategies, key challenges will relate to improving transparency in 

implementation and in the achievement of NDC outcomes, scaling-up successful projects to the 

national level, and securing finance support for the process. Under the UNFCCC, there are 

resources being made available through mechanisms such as the Global Environment Facility 

and the Green Climate Fund. These mechanisms may provide opportunities to leverage 

multilateral finance to design and deliver programmes that target sector specific issues and 

deliver climate change benefits for the fisheries and aquaculture sectors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Number of Fisheries and Aquaculture specific INDC actions by country  

and activity focus 

 

Regional overview of efforts addressing climate change in fisheries in the APFIC region 

 

Supin Wongbusarakum, International Fisheries Consultant to FAO, presented overviews of 

climate change and impacts in the Asia-Pacific. In particular, she discussed impacts on the 

important fisheries sector, the implications of climate impacts on communities and at national 

and regional levels, and both adaptation and mitigation efforts. 

 

The project global mean air temperature is predicted to increase 0.3-0.7 ̊C by 2035, 0.5-1 ̊C by 

2050 and 0.5-4 ̊C by 2090. In contrast, the ocean has warmed by 0.11 ̊C per decade between 1971-
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2000. The warming of the ocean is reshaping the fisheries with marine species moving away 

from the equator to cooler waters, with warm water species replacing temperate species, and with 

the continued warming in the tropics further reducing catch potential. Coral bleaching associated 

with El Niño events has also decimated reefs in many areas in Asia. “The number of years 

between recurrent severe bleaching events has diminished fivefold in the past four decades, from 

once every 25 to 30 years in the early 1980s to once every 5.9 years in 2016” (Hughes et al. 

2018). This has seriously decreased the abundance of reef-associated and dependent fish species. 

At the same time, coral reefs and calcified marine life are at risk from increasing ocean 

acidification, which has further impacts on marine ecosystems, the productivity of coral reef 

fisheries and, ultimately, food security. Sea level rise is observed and further rises are predicted. 

By the end of this century, sea level rise will occur in more than about 95% of the ocean area.  

About 70% of coastlines worldwide are projected to experience sea level change within +- 20% 

of the global mean, which is expected to be higher than today in the range of 40 – 75 cm (IPCC 

2014; Widlansky et al. 2015).   

 

While there are insufficient observational records to draw conclusions about trends in 

precipitation and monsoons, future increases in precipitation extremes related to the monsoons 

are very like in East, South and Southeast Asia. Impacts of flooding can be significant. Eastern 

and northern hemisphere monsoons will produce more precipitation than those in the West and 

South. Monsoon areas will expand in Central and East Asia, and in the tropical Pacific and the 

Southern Indian Ocean. 

 

Climate change risks for fisheries are increasing, with species richness and fisheries decrease at 

tropical latitudes. Climate change impacts have been observed and are predicted  with respect to 

fish production zones in the Asia-Pacific as is detailed below. 

 

Impacts on inland fishes and ecosystems 

 

A small number of records and peer-reviewed publications document changes on inland fishes 

and ecosystems as follows: 

• Temperature change in lake thermal structure affects productivity. 

• Evapotranspiration reduces fish habitat size . 

• Temperature changes affect spawning and migration.  

• Precipitation increases river runoff which in turn causes eutrophication and potential fish 

kill. 

• Sea level rise causes salinity intrusion in freshwater systems (e.g., Mekong Delta). 

Impacts on coastal/nearshore fishes and ecosystems 

• Primary (phytoplankton) production is highly variable, no long-term observed changes. 

• Coral bleaching is widely observed, leading to degraded habitat and decreases in fish 

abundance.  

• Harmful algal blooms is projected to expand in NE and SE Asia.  

• Small pelagic fishes have latitudinal shifts in spawning grounds (e.g. sardines and scads 

in India, and increasing catches of scads in deeper, cooler waters.  
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Impacts on pelagic fishes and tropical ocean systems 

• Primary production projected to decline.  

• Shift in spatial distribution of tuna species is primarily due to changes in water 

temperatures, impacting suitable spawning areas.   

• Pacific longline catches of yellowfins and skipjacks follow the Western Pacific Warm 

Pool movement from West to East for Skipjack and Yellowfin. 

• Projected increases in higher latitudes for wahoo and mahi-mahi.  

 

Fisheries are of paramount importance to the Asia-Pacific region. Asia was home to 84% of the 

global population engaged in the fisheries and aquaculture sector. Of the 18 million people 

engaged in fish farming, 94 % were in Asia. There are many implications of climate change 

impacts on fishing communities and general public (Table 2) and national implications (Table 3) 

 

Areas of impacts Specific examples 

 

Livelihood 
• More efforts for the same amount of catch  

• Change in net income due to increase fishing costs  

• Different types of harvesting strategies, gear types and methods

  

• Impacts on all stakeholders along value and supply chains 

Cultural and 

Non-tangible implications 
• Change of diet/seafood  

• Change in cultural traditions that are linked to certain species 

• Social relationship, including collective action 

• Sense of identity as fishers and sense of place 

Gender vulnerability     

 

Stronger impacts on women, resource poor and marginalized 

populations 

Health and safety • Coastal risks (sea level rise, salt water intrusion, storm, 

erosion)  

• Work at sea  

• Food security and health hazards  

Nutrition and food 

security  
• Increased stress due to reliance of fish for protein  

• All food security aspects are impacted (availability, stability, 

access, utilization) while population continues to grow 

Table 2: Implications of climate change impacts on fishing communities and general public 

 

Areas of impacts Specific examples 

 

Economy and trade  

 

• Changes in the price and value of catches, earnings to fishing 

companies, national labor markets, industry re-organization, and 

re-orientation to changes in export earnings or deficits  

• Domestic fleets vulnerable to fluctuations of tuna fisheries in 

their Exclusive Economic Zones.  

Fisheries governance  

 

• Problem with conventional of single species management and 

maximizing production  

• Need for precautionary approach, integrating climate lens and 

resilience building 

Implication of impacts on regional level 
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Transboundary Issues  

 

• Tuna stocks change among and within their exclusive 

economic zones , “Winners and Losers”  

• Competition within fisheries sector and with other sectors  

• IUU  

• Needs for collaboration among different countries to address 

transboundary issues  

Table 3: Implications of climate impacts at national level  

 

Regional overview of efforts addressing climate change in aquaculture in the APFIC 

region 

 

Evelyn Grace de Jesus-Ayson, International Aquaculture Consultant to FAO, presented an 

overview on the status of climate change adaptation and mitigations in aquaculture in the Asia-

Pacific in view of the impacts of climate change-related events. 

 

The total world fisheries production is projected to continue to increase with most of the increase 

coming from aquaculture. Most of the production will come from countries in Asia. The 

projections are based on specific assumptions regarding the future macroeconomic environment, 

absence of major perturbations in the markets, absence of severe climate disturbances and major 

fish disease outbreaks and longer-term productivity trends. However, climate change impacts 

especially extreme weather events threaten the sustainability of capture fisheries and aquaculture 

development in both marine and freshwater environments. Hence, at a global level, climate 

change impacts on aquaculture will likewise impact food and nutrition security, poverty 

alleviation and livelihood security, and economic development. The effects could be higher in 

the largely developing countries of the Asia-Pacific where about 90% of the world’s aquaculture 

production come from and where more than 80% of the fish farmers are small-scale farmers, are 

resource-poor, and highly dependent on fish for food and nutrition security. Freshwater fish 

production is threatened by climate change impacts as well as scarcity and pollution of 

freshwater for fish farming, which can also be exacerbated by climate change. 

  

Hazards to aquaculture associated with global climate change  

 

Climate change impacts occur as a result of gradual atmospheric warming and pose 3 broad 

types of hazards to aquaculture systems: physical, chemical and biological, where most of the 

chemical and all of the biological hazards are offshoots of the physical hazards. The impacts of 

global climate change on aquaculture can also be categorized into short and long-term impacts 

that arise from either extreme meteorological events or long-term global climate trends.  The 

short-term impacts include production losses from loss or mortality of stocks and damage to 

infrastructure due to extreme weather events, and production losses due to outbreaks of diseases, 

parasitic infestation, or harmful algal blooms. Long-term impacts include scarcity of wild seed 

due to degradation of habitats and breeding or nursery areas, reproductive or recruitment failure 

due to increased water temperature that is beyond the optimum range for development, growth 

and survival or ocean acidification that hinders normal development in shellfishes; limited access 

to water for farming; limited access to feed sources or supply of feed ingredients; and decreased 

productivity due to sub-optimal farming conditions. 
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Vulnerability to Climate Change 

 

Vulnerability to climate change impacts is determined by the level of economic development and 

the strength of governance (Bueno and Soto, 2017). Economic losses due to climate change 

impacts continue to increase across all regions and seriously threaten small-scale aquaculture 

farms that are often located in areas that are vulnerable to climate change impacts. Inherent 

features and attributes of the aquaculture sector that influence its vulnerability to climate change 

impacts include: 

 

• Culture environment: many aquaculture systems are in environments that are highly 

vulnerable to natural hazards e.g. mariculture sites in coastal areas would be highly 

exposed to cyclones, storm surges, siltation brought about by flooding (if close enough to 

river systems), harmful algal blooms and oxygen depletion from the upwelling of anoxic 

water; brackishwater culture sites are usually in low-lying areas that are vulnerable to 

high temperatures and wide temperature fluctuations, storm surges, flooding, erosion, 

siltation and saline intrusion;  freshwater culture systems are vulnerable to drought and 

water scarcity, flooding and saltwater intrusion  

 

• Species and system: vulnerability of species and systems as well as institutional and 

structural adaptation strategies for farmers and at the local level depends on the location 

of the farms, farm density and production intensity. Generally, dependence on a single 

species makes the aquaculture sector more vulnerable. Mollusks in coastal aquaculture 

are probably the most vulnerable to ocean acidification. Tilapias and carps are considered 

resilient, are highly adaptable to a wide range of environmental and ecological 

conditions, the broodstock and hatchery technology are widely adopted and the culture 

systems are highly diversified. For the tilapias, several fast-growing strains, including 

saline tolerant ones, have been bred. 

  

• Farmers: small-scale stakeholders have less adaptive capacity against the threats to 

climate change impacts compared to large-scale commercial players hence focus should 

be placed in building general adaptive capacity that support small-scale aquaculture 

producers and value chain actors. 

 

• Industrial aquaculture: commercial and industrial scale aquaculture operations, including 

seed production facilities depend on a skilled workforce (about 30% of the variable cost 

is labor) and makes industrial-scale aquaculture sensitive to climate change-induced 

risks, while high-tech operations and good management of large farming companies 

generally offers good risk prevention and mitigation capability against risks, but remain 

vulnerable to hazards such as cyclones, red tide and disease.  

 

• Regions: The AR5 projections point to the higher vulnerability of tropical ecosystems to 

climate change, including the communities that depend upon the resources for food and 

economic security; Bangladesh, Cambodia, China, India, the Philippines and Viet Nam 

were identified as the most vulnerable countries worldwide (Handisyde et al., 2006). A 

recent assessment identified Viet Nam, Bangladesh, China and Thailand among the most 

vulnerable considering all culture environments – freshwater, brackishwater and marine. 



[Type here] 

 

 17

 

Mitigation and Adaptation Strategies 

 

The need for adaptation in the fisheries and aquaculture sector and the associated challenges are 

expected to increase with climate change. The 5th Assessment Report of the Intergovernmental 

Panel on Climate Change (IPCC AR5) identified approaches for managing the risks of climate 

change through adaptation that are built around a sustainable livelihood framework, and an 

ecosystems approach to aquaculture management, supported by risk assessment and management 

along the value chain and a feasibility assessment. The capacity of the main stakeholders to 

apply these concepts should be developed or strengthened.   

  

The selection or design of adaptation measures should engage the participation of the main 

stakeholders, that is, the measures selected would be compatible with their livelihood objectives, 

strategies and assets; the resources and actions needed to strengthen capacities for access and use 

of assets are widely agreed on and clear; options are not rigidly imposed, so it is reasonable to 

expect that participation in their implementation is sustained. EAAM integrates the economic, 

environmental, social and political components of the adaptation measure. It fosters synergy in 

the governance of the aquaculture sector and of the other sectors, helps avoid the mal-adaptation 

that results from competition over resources and lack of cross-sectoral governance, and provides 

the opportunity to incorporate policy that reduces the adverse impacts of aquaculture. Value 

chain-oriented risk assessment and management result in a holistic rather than a piecemeal 

adaptation measure. As such, it could easily be integrated into a sustainable aquaculture 

development plan. Feasibility assessments supported by cost-benefit analyses provide the basis 

for transparent decision-making, showing who bears he cost and who reaps the benefits, and how 

benefits could be shared equitably. Overall, these tools and strategic approaches would foster 

coherent and mutually-strengthening adaptation measures among various economic sectors and 

most probably promote a resilient and highly adaptive social system. 

 

Adaptation and mitigation responses are underpinned by common enabling factors including 

effective institutions and governance, innovation and investments in environmentally-sound 

technologies and infrastructure, sustainable livelihoods, as well as behavioral and lifestyle 

choices. The four widely discussed impacts are effluent discharge from farms which pollute local 

freshwater resources, marine environments and other fish farms, the escape of farmed fish which 

can have detrimental effects on wild fish populations through competition and interbreeding, the 

spread of parasites and diseases between wild and farmed fish; and the conversion of mangroves 

into fish farms. Another is the use of fish to feed fish, either as ingredient of manufactured feed 

or as direct food. On the other hand, aquaculture is an adaptation for the capture fisheries sector. 

Aquaculture can be an alternative livelihood for fishers so small-scale aquaculture should be 

strengthened (Shelton, 2014). Almost all Pacific Island Countries and Territories (PICTs) look to 

expansion in freshwater aquaculture (some opt for mariculture) to improve food security in the 

light of the expected impacts of climate change on capture fisheries. Aquaculture development 

should be promoted for income and food security for rural families, in areas where it will not 

compromise other ecosystem functions, such as mangroves. Another recommendation is the use 

of fast-growing species (fish) to shorten the production cycle and allow early harvest. The 

increasing adoption of polyculture practices opens opportunities for additional food production 

and income generation for farmers. Farming a wider variety of species could provide more 
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adaptation options to compensate for the uncertain intensity and timing of climate change effects. 

Diversifying livelihood enterprises (farm and non-farm) increases coping ability and adaptive 

capacity to unforeseen and long-term changes. 
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National plans, strategies and policies for climate resilience 
 

Fisheries sector 

 

Countries in the APFIC region have made wide ranging efforts for climate change adaptation and 

mitigation (See details in Fisheries Technical report 2018). All APFIC countries have ratified the 

United Nations Framework Convention of Climate Change (UNFCCC) and signed the Paris 

Agreement. Some of the Least Developed Countries (including Bangladesh, Cambodia, Laos 

PDR, Myanmar, Nepal, and Timor Leste) have developed a National Adaptation Programme of 

Action (NAPA) on Climate Change.  

 

Financing climate adaptation and mitigation 

 

All countries work toward securing funds from both national and international sources to support 

their climate adaptation and mitigation activities. Cambodia, Bangladesh, Sri Lanka and other 

countries allocate and facilitate the effective use of financial opportunities within the country 

while others seek international funding, including Global Climate Funds, Global Environment 

Facility (GEF), World Bank, Network of Aquaculture Centers in Asia-Pacific (NACA), United 

States Agency of International Development (USAID), and Japan International Cooperation 

Agency (JICA).  

 

Climate smart/resist/resilient fisheries  

The APFIC countries are addressing climate change in fisheries production and management 

planning. Related efforts include climate-smart fisheries for sustainable food security, climate-

smart management practices, innovative adaptation technologies, and climate change resistant 

fisheries products. To note some of the specific efforts being made by various countries: 

• Bangladesh has climate change resilient fisheries in its development plan.  

• The FishAdapt project in Myanmar strengthens the adaptive capacity and resilience of 

fisheries and aquaculture dependent livelihoods.  

• In line with the Coral Triangle Initiative strategies, Timor Leste is building the climate-

change resilience of coastal communities and improving food security.  

• The Philippines has developed recommendations for enhancing the resiliency of fisheries 

infrastructures. 

• Sri Lanka has pilot projects working toward climate resilience and seeks ways to ensure 

that its national development trajectory can be supported and become more climate 

change resilient. 

• Indonesia has developed guidelines on the adaptation of tuna fisheries to climate changes. 

• Malaysia and Indonesia have insurance for fishers. 

• Several countries, including Malaysia, Nepal, the Philippines and Cambodia are working 

to establish community-targeted early warning and notification systems regarding climate 

changes. 

Ecosystem approach to fisheries management (EAFM) 

Climate resilient fisheries require a holistic fisheries governance framework to address changing 
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climate. The principles of EAFM emphasize stakeholder engagement, multi-sectoral planning, 

adaptive management, and a precautionary approach. Planning and decision-making without 

waiting for complete scientific information has become necessary, and more acceptable, as a 

means to addressing climate impacts in a proactive manner. Many countries in Asia-Pacific have 

already implemented parts of the EAFM and are further building on what they have started.  A 

few others have adopted EAFM or are promoting it as a national approach to managing fisheries. 

These include the Philippines, Indonesia, Thailand, Malaysia, Laos PDR, Nepal, Myanmar, and 

Timor Leste. FAO and other international agencies, including USAID and the US National 

Oceanic and Atmospheric Administration, have collaborated with relevant country partners in 

the AFPIC region both to build capacity in EAFM and to help develop and implement EAFM 

plans.  

Collaboration among different sectors and agencies 

Efforts have been made to integrate climate change policy with other inter-related national 

policies and across different sectors, including fisheries and aquaculture. These efforts are taking 

place at both regional (e.g. Lower Mekong region) and national levels in Vietnam, Pakistan, Sri 

Lanka, and others 

 

Conservation of fisheries resources 

Multiple efforts have been made by countries in the Asia Pacific region to conserve, restore, and 

enhance biodiversity and the health of both ecosystems and their services in order to realize 

sustainable social and economic development and improve carbon sequestration. Fish sanctuaries 

to support biodiversity, stock enhancement programs, and marine or inland water protected areas 

have been established in Bangladesh, China, Thailand, Cambodia, Indonesia and the Philippines. 

Conservation and restoration efforts can be found for fisheries dependent habitats such as 

mangroves, coral reefs, and inland waters in Indonesia, Myanmar, India, Philippines, Malaysia, 

Timor Leste, Nepal, Vietnam and Cambodia.  

Some other national efforts, such as those in the Philippines, Thailand, Malaysia and China, 

focus on improving fisheries laws, rules and regulations related to catch size limits, fishing areas, 

fishing gears or methods. Other efforts focus on regulating boat licensing and controlling fishing 

capacity. Most countries are focusing on enforcement and other surveillance and monitoring 

measures to combat illegal, unreported, and unregulated fishing. There have been efforts to work 

with fisheries stakeholders to conserve habitats or become involved in other livelihood activities.  

Enhancement of fisheries productivity 

In addition to the conservation of fisheries resources, many countries make efforts to increase 

fisheries productivity through stock enhancement, sea/marine/ocean ranching, culture-based 

fisheries, and improving post-harvest technologies and food safety. Enhancing stocks has been 

implemented through habitat improvement, through establishing protected breeding and nursery 

grounds, by installing artificial reefs, by reducing harvest levels, by protecting immature sea life 

and spawners, and by releasing juveniles in the sea.  
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Capacity building 

Awareness of climate change and its impacts is considered critical for fishers and relevant 

stakeholders at all levels if they are to engage appropriately in planning, adaptation and 

mitigation measures. Many countries are working to develop the human resource and 

institutional capacities of relevant stakeholders to handle climate change related issues. For 

example: 

 

• Bangladesh has campaigns to create awareness of impacts and risks of climate change in 

fisheries.  

• Vietnam has training plans to increase climate change knowledge among staff in the 

fisheries sector and mitigation and adaptation knowledge among communities.  

• In India, meteorological, climatological and geophysical agencies are involved in 

knowledge building efforts to prepare vulnerable coastal communities. 

• In the Bay of Bengal, SE Asia and Coral Triangle countries, ongoing training has been 

conducted on EAFM, under which the precautionary approach and adaptive management 

are among the main principles of fisheries management. 

Research, Monitoring and Evaluation 

Research, monitoring and evaluation in fisheries habitats, fisheries activities, and climate change 

impacts on fisheries are identified needs at both national and regional levels. Based on input 

from AFPIC countries, a range of research, monitoring and evaluation activities and programs 

have been conducted in the region, but wide gaps between knowledge and response remain. 

Research capacities in climate change analysis and adaptation continue to be built, however. The 

areas of research efforts include: 

 

• In China, Cambodia, India, Indonesia, Malaysia, Philippines, Vietnam, and Timor Leste, 

there is ongoing development of databases, trends, and forecasts related to: the impacts of 

climate change and climate variability on fisheries habitats (both nearshore and ocean 

systems), fishing activities, and fisheries resources (including stock assessments and 

modelling, spatial distribution and migration patterns of important species). 

• Rehabilitation and restoration programs in Indonesia. 

• Vulnerability assessments, including assessing the fisheries-related costs of climate 

change. 

• Adaptation research, e.g., at the Centre for Climate Change and Biodiversity under the 

National University of Timor, Lorosae. 

• The socio-economic implications of changes in resources availability. 

• Carbon footprints in fisheries, as, for example, in tuna fisheries in Indonesia. 

• The coping strategies of traditional indigenous fisheries in the Philippines. 

• Gathering research evidence for policy and legislation development in Cambodia and 

Vietnam. 

• Green technology in Malaysia. 

• Culture-based fisheries in Cambodia. 
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Mitigation 

National mitigation efforts focused specifically on the fisheries sector include improving fuel 

consumption efficiency and the fuel-saving practices of fishing vessels in India, Thailand and 

Philippines; using solar energy capture fisheries in India; and the initiation of monitoring, 

evaluation and energy audits related to fuel use among fishing crafts in Thailand and India. There 

are also efforts to consider ways of increasing eco-friendly fisheries in Indonesia, for example, as 

part of Ministry of Marine Affairs and Fisheries (MMAF) for climate change adaptation and 

mitigation. On a larger scale, many of these countries participate in reforestation and the 

development of alternative energy sources. At the policy level, Thailand and India developed 

protocols during Conference of the Parties 21(COP21), making pledges to reduce carbon 

footprints by lowering greenhouse gas emissions; Indonesia has developed protocols to reduce 

fuel subsidies; and Pakistan has done so to promote climate change mitigation to the extent 

possible in a cost-effective manner. 

 

Climate adaptation in sustainable development to ensure food security 

Countries in the regions are pursuing sustained economic development and food security by 

appropriately addressing the challenges of climate change. The national policy for climate 

chance of Pakistan, for example, fosters the development of appropriate economic incentives to 

ensure water security, food security and energy security in the face of climate challenges. Timor 

Leste is examining the concept of blue economy, while Laos PDR aims to be out of LDC status 

by 2020 and is embarking on a path of Green Growth. In Bangladesh, there is a food security 

country investment plan and a National Food Policy Capacity Strengthening Program. In 

Malaysia, the Department of Fisheries takes responsibility for ensuring food security as fish 

remains a crucial part of the Malaysian diet.  

 

Involvement of communities 

Specific programs and initiatives have been developed to increase community engagement, and 

to build the capacities and skills needed within coastal and fishing communities to undertake 

adaptive actions aimed at reducing vulnerability, mitigating risks, responding to climate change 

effects, better managing fisheries, and building resilience. Examples include: 

• The climate smart village and the National Framework on Local Adaptation Plan in 

Nepal. 

• Locally marine managed areas in Myanmar. 

• The FAO-supported Good Community Fish Refuges Management Practice which fosters 

community fisheries management in Cambodia. 

• The outstanding Coastal Community Program in the Philippines. 

• The Bangladeshi Safety Networks that aim to achieve enforcement measures and build 

adaptation and management skills among affected communities in response to climate 

change effects. 

• Indonesian efforts to empower outer islands communities. 

• A Vietnamese community-building model aimed at actively preventing and mitigating 

natural disasters and adapting to climate change. 

• Co-governance of lagoon and estuary management in Sri Lanka. 
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Safeguard vulnerable fishers and populations 

Recognizing that a large portion of subsistence and artisanal fishers live under poverty lines, and 

that resource-poor and marginalized populations from the fisheries sector are most vulnerable to 

climate change, several countries have paid special attention and developed programs and 

initiatives to assist these groups to better cope with climate change impacts. In Pakistan, one of 

the objectives of the National Policy to Climate Change is to foster pro-poor, gender sensitive 

adaptation. In Myanmar, besides using gender sensitive approaches, there is a child-centered 

climate change adaptation program supported by several international agencies. In the 

Philippines, the People’s Survival Fund (PSF) includes poverty incidence and exposure to 

climate risks as criteria for eligibility and gender-related activities and processes have been 

integrated into coastal resource management to enhance coastal resources and reduce poverty 

among municipal fisherfolk. 

 

Aquaculture 

 

This section summarizes reports of APFIC countries on specific risks or threats that the 

aquaculture sector in the country is exposed to from climate change-related extreme 

meteorological events, national initiatives in addressing climate change impacts and building 

resilience in their aquaculture sector, including the major gaps and constraints, as well as 

recommended regional strategy(ies) and actions to support national efforts to support national 

efforts to build climate change-resilient aquaculture.  

   

Major aquaculture production systems and commodities 

 

A diversity of species is farmed in countries in the Asia-Pacific. These include freshwater fish 

and crustaceans, marine fish, shrimp and other marine crustaceans like lobsters and crabs, 

mollusks, seaweeds and other commodities.  

 

In Bangladesh, the major cultured species are Indian major carps, exotic carps, tilapia, Pangasius, 

Thai koi, (climbing perch), indigenous high value species, freshwater prawn (M. rosenbergii) 

and shrimp (P. monodon). The production systems include monoculture of tilapia, Pangasius, 

shing, koi and others, as well as polyculture of Indian major carps, exotic carps with other fish 

species. Shrimp culture is done in brackishwater areas. Crabs and mud eels are also cultured but 

on a limited scale in selected areas. 

 

Aquaculture farms in Cambodia vary from small scale using onfarm/domestic wastes as inputs to 

large scale farms using feeds to produce fish. The main culture systems are cages (50%) and 

ponds, mostly in freshwater. Aquaculture production is mainly for domestic consumption. The 

three main species that are cultured are Channa micropeltes, Pangasianodon hypopthalmus and 

hybrid catfish. Most of the seedstocks are sourced from the wild except for Pangasius, 

Barbonymus gonionotus, Leptobarbus hoeveni, Trichogaster pectoralis and Barborymus altus 

that are produced in hatcheries. Exotic species that are also cultured include hatchery-produced 

tilapia, carps (silver carp, common carp, bighead carp, grass carp, Mrigal, and hybrid catfish in 

ponds. Pond production systems are mostly extensive or semi-intensive (75%) and intensive 
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(25%). Pangasius, snakehead and hybrid catfish are the 3 species culture intensively in ponds. 

Extensive and semi-intensive pond culture is promoted for family consumption, in areas away 

from wild fish population sites. The promotion of family fish pond started in 1986 through the 

UNICEF’s Family Food Program. Ponds are 80-300 m2. The main species are Pangasius, silver 

barb, carps and tilapia. Stocks are fed farm wastes such as rice bran, duckweed, termites, 

morning glory and rice-wine waste. Rice-fish culture started in 1997. Main species are silver 

bard, carps and tilapia. Public hatcheries have been established to serve the seedstock needs of 

the aquaculture industry. Village hatcheries have also been established in different provinces. 

Shrimp farming was introduced in the 1990s. Seedstocks are either collected from the wild or are 

imported. For marine cage farming, the main species are grouper, sea bass, and cobia. The 

problems with mariculture include unavailability of hatchery-produced seed, reliance on wild 

and imported seeds. 

 

Aquaculture in China covers a diversity of species groups including finfishes, crustaceans, 

mollusk, seaweeds and other species. Mollusks comprise 72% of mariculture production whereas 

finfish from freshwater production systems comprise 85% of total finfish production. Production 

systems include culture in ponds, cages and tanks, as well in rice cum fish, integrated, IMTA and 

RAS culture systems.   

 

In India, the major aquaculture systems include pond, cages, pen and tank culture, polyculture, 

integrated fish farming and RAS. The cultured commodities include carps, Pangasius, tilapia, 

native catfishes, freshwater prawn and ornamental fish, shrimp, marine fish and others. 

Malaysia’s major aquaculture products are seaweeds (E. cottonii), mollusks (cockle, mussel and 

oyster), shrimp (white shrimp, black tiger) and freshwater finfish (catfish, red tilapia, black tilapia, 

riverine catfish) and marine finfish (sea bass, grouper, snapper). 

 

Myanmar’s major aquaculture commodities include 15 species of freshwater fish, freshwater 

prawn, marine fish (grouper, snapper, sea bass), marine shrimp, seaweeds and mud crab. Rohu is 

the main cultured commodity in intensive culture systems. Culture is mainly done in ponds. 

Extensive and semi-intensive farming of shrimp is done in coastal areas. Groupers and sea bass 

are grown in cage culture systems. Soft shell crab production is a booming industry whereas 

seaweeds farming is expanding. 

 

Altogether 12 exotic fish species have been introduced for culture in Nepal. Major aquaculture 

systems adopted are carp polyculture in ponds, lakes and enclosures. Cage culture of herbivorous 

carp species and common carp in rice-fish culture are common practices in the subtropical hill 

region. On the other hand, the technology of rainbow trout (Oncorhynchus mykiss) farming is 

being scaled up in the temperate region of the country. 

 

Although Pakistan has about 1100 km coastal belt, there is no coastal aquaculture in Pakistan. The 

commonly cultures species include indigenous species (rohu, Labeo rohita; Mori, Cirrhinus 

mrigala; and Thaila, Catla catla), exotic species (silver carp, grass carp, bighead carp, common 

carp, tilapia), and cold water species (rainbow trout and brown trout). Ongoing research focuses 

on the culture and breeding of major and Chinese carps. No attention has been paid on the culture 

of other commercially important species like the local catfish. Most farms are extensive with a few 
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semi-intensive ones. However, with the introduction of all male tilapia cultureand catfish culture, 

intensification and use of artificial feeds may be inevitable. 

 

Philippine aquaculture involves the farming of many species of fish, crustacean, mollusk and 

seaweeds in different farming system in freshwater, brackishwater and marine waters.  The 

dominantly farmed species are seaweeds, milkfish, tilapia and shrimp/prawn. Other species 

include mussel, oyster, carp, mud crab, catfish, grouper, siganids and others. Culture techniques 

for abalone, sea urchin and sea cucumber are being developed. Majority of aquaculture operations 

in the Philippines are small to medium scale level, making the industry very vulnerable to climate 

change. 

 

Culture based fisheries in perennial reservoirs is considered as the main provider of fish protein to 

rural village people in Sri Lanka. Shrimp culture is mainly in earthen ponds. Ornamental fish 

culture is also a major activity which brings foreign exchange. In addition, marine ornamental fish 

are also exported. This sector is totally dependent on the wild stocks and currently over 200 marine 

species belonging to 40 families are being exported. One of the emerging aquaculture systems is 

sea cucumber fattening. Several pilot projects on sea- cucumber fattening, sea-bass cage culture, 

oyster culture and seaweed farming have become successful. The existing culture systems include: 

culture-based fisheries in major, medium, manor and seasonal reservoirs (tilapia, carps), shrimp 

farming (tiger prawn, extensive), ornamental fish farming (collect seeds from the wild), cage 

culture and pen culture (sea cucumber, marine fish), pond culture (fish), seaweeds culture. 

Meanwhile, in Timor Leste, the cultured species include tilapia, catfish, common carp, white 

shrimp, seaweed, mud crab, milkfish and grouper. 

 

Aquaculture in Thailand consists of coastal aquaculture and inland aquaculture. The main species 

cultured in brackishwater ponds are the black tiger prawn and the Pacific white shrimp. The major 

cultured finfish species are sea bass and grouper in cages or in ponds. Green mussel, blood cockle, 

and oyster are cultured along the coast. Coastal aquaculture usually produces high-value products; 

white shrimp and black tiger prawn are mainly for export while marine fish and shellfish are mainly 

for domestic consumption. Freshwater fish species are cultured in ponds, cage, paddy field and 

ditches. The main freshwater species cultured are Nile tilapia, catfish, silver barb, giant river prawn 

and snakeskin gourami. Inland aquaculture production is also mainly for domestic consumption. 

 

Viet Nam’s top aquaculture products are catfish, shrimp and mollusks (oysters, clam). Production 

in the Mekong Delta accounts for 70% of total production and export.  Brackish water shrimp 

(white leg shrimp and tiger shrimp) are cultured in intensive and semi-intensive culture systems. 

Pangasius farms are 100% intensive culture systems. 

 

Specific threats/risks of climate change and climate-change-related extreme meteorological 

events to aquaculture 

 

Climate change-related events impact on the environment, fisheries resources, aquaculture 

production, livelihoods, as well as food and nutrition security of the people. The threats and risks 

of climate change and climate change-related extreme meteorological that are common to 

countries in the Asia Pacific include: 
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• increase in frequency and intensity of cyclones/storms – can cause floods, landslides and 

erosion that could result in damage in aquaculture facilities and other infrastructure, 

mortalities or escape of stocks, production losses, cause water pollution, and increase 

production cost (repair and rehabilitation of facilities and other infrastructure, procurement 

of new stocks and other inputs)  

• extended periods of heavy rainfall - can also cause floods, landslides and erosion that could 

result in damage in aquaculture facilities and other infrastructure, mortalities or escape of 

stocks, production losses, cause water pollution, increase production cost (repair and 

rehabilitation of facilities and other infrastructure, procurement of new stocks and other 

inputs) and flooding (loss of fish stocks, increased risk of accidental introduction of exotic 

species and possible impact on biodiversity); also lower water salinity in open culture 

systems such as in brackishwater ponds or cause salinity stratification in marine cage area 

that may be stressful to the cultured organisms and predispose them to diseases 

• extended periods of low or no precipitation (drought) – result in reduced availability of 

water and reduction in areas suitable for farming; reduced water flow will  have a negative 

effect on water quality; increased temperature will reduced feeding activity, result in poor 

growth, cause stress to the cultured organism and predispose them to diseases; reduce 

production or cause production losses 

• increased or wide fluctuations in temperature – can affect captive breeding and seed 

production activities; high temperatures can affect hamper maturation and spawning in 

many species, affect quality of eggs and larvae and reduce seed production; reduce feeding 

activity and growth of stocks, may predispose stocks to diseases and result in lower 

production or production losses     

• sea level rise – can cause seawater intrusion into coastal ecosystems and culture systems 

causing stress to cultured stocks as well as wild resources, especially freshwater species; 

can affect biodiversity 

National efforts addressing climate change and building climate resilience in aquaculture 

 

Initiatives geared towards building climate change resilience in the aquaculture sector that are 

undertaken by the countries in the Asia-pacific include interventions in terms of adoption of 

improved or adaptive technologies, R&D for development of climate change-resilient technologies 

or practices, capacity building and mechanisms to support farmers, and legislative framework that 

facilitate response, mitigation and adaptation measures to the impacts of climate change-related 

extreme weather events. 

 

Adoption of climate-adaptive technologies or practices  

• improvement of aquaculture management practices 

• diversification of culture systems (culture in pens and cages, coastal or offshore culture); 

adoption of new technologies (e.g. RAS, use of temperature control system in breeding and 

hatchery facilities) 

• use of fast growing species or advanced or larger-sized fingerlings that are suitable for 

short-term culture (e.g. in seasonal ponds) 

• farm species that can thrive with little water (e.g. catfish) 
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• adoption and promotion of saline-tolerant strains (e.g. tilapia) in coastal areas and sites 

vulnerable to saltwater intrusion or cold-tolerant species (e.g. Blue tilapia that can be 

farmed in cold places) 

• development, adoption, promotion of adaptive culture systems such as RAS, rice-fish 

culture, integrated culture or integrated multitrophic aquaculture  

• improvement of infrastructure (e.g. building big and deep water reservoirs or fish ponds 

that can hold more water during periods of drought); drill ground water for additional 

source of water  

R&D for development of climate change-resilient technologies or practices 

• Selective breeding or strain/genetic improvement programs to ensure continuous supply of  

quality seeds (including marine plants) that are climate change–tolerant (e.g. temperature-

tolerant, saline-tolerant, disease-resistant; developing strains that are adapted to higher 

temperatures) 

• Innovation in farm system management (e.g. environmental friendly aquaculture like zero 

waste aquaculture, water recirculation and close system, offshore farming of green mussel 

to remove organic matter in seawater); refinement of RAS and IMTA systems 

• Monitoring of climate change-related impacts and threats including fish health monitoring, 

health certification for imported seeds and broodstock; toxicity tests for biotoxins (e.g. 

PSP) and compliance to good aquaculture practices in farms and certification schemes 

• Analysis of the relationship between atmospheric data and water parameters and impact of 

primary production and yield; establishment of baseline for monitoring of several climate 

change-related parameters in the nearshore ecosystem of Timor Leste funded by NOAA, 

2017 

• Development of a GIS-based Vulnerability and Suitability Analysis (VSA) system for 

capture fisheries and aquaculture that will rank areas based on their vulnerability to 

physical and climate hazards that will help in investment planning, implementation and 

mitigating the effect of or preventing potential losses caused by climate change 

• Finding suitable sites (e.g. shrimp farming in the dessert, a collaborative project between 

the republic of Korea and the National Institute for R&D for Fisheries and Aquaculture of 

Algeria to pilot shrimp farming with little water, high temperature and unstable salinity); 

delineation of appropriate aquaculture zones, diversification of species/development of 

techniques for farming of suitable new species or varieties 

• Climate change-resilient designs of aquaculture facilities and infrastructure (e.g. ponds 

reconstruction) 

• Research on carbon sequestration and aquaculture as carbon sinks (e.g. culture of mollusks 

and seaweeds) or culture of low carbon footprint species 

 

Awareness and Capacity Building and Mechanisms to Support Farmers and Vulnerable Groups 

• Campaign to create awareness regarding climate change, climate change-related extreme 

weather events and their impacts/threats and risks to aquaculture, livelihoods and others 

• Program to increase adaptation management skills in response to climate change impacts; 

increase institutional capacity to handle climate change-related issues (e.g. the project 

“Building capacity for integrating climate change adaptation in the fisheries sector in 

Cambodia” implemented by the FiA in collaboration with WorldFish with funding from 

the Cambodia Climate Change Alliance; FishAdapt project in Myanmar funded by FAO 



[Type here] 

 

 28

which aims to strength the adaptive capacity and resilience of fisheries and aquaculture 

dependent livelihoods; project “Building Capacities for a Climate Resilient Tilapia 

Farming” in the Philippines funded by FAO, to increase the resiliency of pond-based tilapia 

producing sector from the negative externalities imposed by climate-weather risks, 

primarily their impact on farm productivity which has been expanded to include other 

major aquaculture commodities) 

• Early warning system developed from web and mobile-based ICT applications that will 

assist farmers in mitigating climate hazards and risks through provision of relevant climate 

information and farm advisories at the local level and strengthen the adaptive capacity of 

the community against climate uncertainty 

Framework for Action 

• Bangladesh’ initiatives towards climate-resilient aquaculture are embodied in the 

Bangladesh Climate Change Trust Fund (BCCTF), Bangladesh Climate Change Resilient 

Fund (BCCRF), National Action Plan on Aquaculture (NAPA), Bangladesh Climate 

Change Strategy and Action Plan (BCCSAP-2009), National Food Policy Capacity 

Strengthening Program (NAPCSP), and Food Security Country Investment Plan. Climate 

change issues are also included in the Department of Fisheries development projects.  

• Cambodia’s National Committee for Disaster Management (NCDM) with representatives 

from 22 different ministries is responsible for disaster management to support provincial, 

district, and commune committees. The NCDM developed the Strategic National Action 

Plan (SNAP) for Disaster Risk reduction. The Ministry of Agriculture, Forestry and 

Fisheries also has the Plan of Action for Disaster Risk Reduction in Agriculture (2014-

2018). Likewise, the Fisheries Administration has also developed strategic plans for 

fisheries and aquaculture to cope with climate change. Some activities related to 

development of climate –resilient fisheries and aquaculture have been carried out in 2014 

including capacity building for FIA personnel at national and sub-national level and 

training of other stakeholders including women.  The FiA also plans more climate change-

related projects with local communes especially in areas affected by climate impacts. 

• Malaysia’s National strategies and action plans include the establishment of Fisheries 

Biosecurity Division in the Department of Fisheries to address among others prevention 

and monitoring of disease outbreak as well as control imported seed and broodstock. 

• Initiatives and programs of Lao PDR to mitigate and adapt to climate change include the 

Initial National Communication (INC) in collaboration with UNDP/GEF in 2000, the 

National Capacity Needs self Assessment (NCSA) for Global Environment Management 

under the 3 RIO Conventions (UNFCCC, UNCCD and UNCBD) in collaboration with 

UNDP/GEF (May 2009); the National Adaptation Plan of Action (NAPA) in collaboration 

with UNDP/GEF (May 2009); the Second National Communication which is under 

preparation, the Reduction of Emission from Deforestation and Degradation (REDD), 

Readiness Preparation Planning (R-PP) and Framework-Department of Forestry (under 

implementation). 

• Under Republic Act No. 9729 and 10174 (Climate Change Act of 2009), the Philippine 

Department of Agriculture created the Adaptation and Mitigation Initiatives in Agriculture 

(AMIA) project which aims to achieve climate resiliency both in the agriculture and 

fisheries communities. The BFAR-AMIA which comprises of Bureau of Fisheries and 

Aquatic Resources (BFAR) and National Fisheries Research and Development Institute 
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(NFRDI) is under the DA-AMIA. Initiatives already undertaken include the conduct of 

vulnerability assessment for capture fishery and aquaculture, formulation of national 

strategy framework on climate change, development of fisheries management  strategies 

to address climate change, and recommendation of climate change related policies. The 

development of the disaster risk reduction management operation manual to mitigate the 

effect of climate change risks for fisheries is on-going. 

 

• The national efforts of the Republic of Korea towards building climate change-resilient 

aquaculture include establishment of legal frameworks such as Acts concerning climate 

change e.g. Sustainable Development Act, Framework Act on Low Carbon, Green Growth 

which have been amended into the Green Economy Acceleration Act and the Climate 

Change Action Act; comprehensive governance (e.g. action during occurrence of red tide 

is coordinated by Ministry of Oceans and Fisheries with the Ministry of Environment 

[R&D], Ministry of Interior and Safety [logistics e.g. provision of helicopters and vessels], 

Ministry of Science and ICT [prevention facilities] and the different national agencies and 

institutions [forecast], regional offices [monitoring],public service-related organizations 

[prevention plan] and local cities [restoration and training]; international cooperation that 

address SDG 14 (conserve and sustainably use the oceans, seas and marine resources for 

sustainable development) with 6 voluntary commitments (ODA, minimize the impact of 

marine acidification in the Pacific, capacity building, sustainable fisheries, development 

assistance, fisheries resource management). 

• Climate change issues are given the highest attention by the government of Sri Lanka. The 

Climate Change Secretariat was established within the Ministry of Environment. The 

National Climate Change Adaptation Plan Strategy for 2016-2025 was formulated. New 

Fisheries Policy considers the importance of climate change impacts.  

• Thailand‘s Climate Change Master Plan 2015-2050 embodies the government’s approach 

on adaptation, mitigation and capacity building. The Agriculture Strategic Plan on 

Climate Change 2017-2021 is based on established databases and technology, adaptation 

action, mitigation action and driving mechanism. The aquaculture activities under the 

Department of Fisheries not only demonstrate responsible and sustainable aquaculture 

systems but also support green/blue economy development by promoting efficient 

utilization of aquaculture resources, reducing impact on the environment, increasing 

resilience of farmer, and improving the quality of life.  

• The Government of Timor Leste’s Strategic Development Plan (SDP) 2011-2030 commits 

Timor-Leste to develop a National Adaption Program of Action (NAPA), to identify 

national priorities to address climate change adaption and to monitor the implementation 

of adaption measures. Timor-Leste ratified the UNFCCC on 11 April 2006, the Kyoto 

Protocol in March 2008, and submitted its NAPA in 2011 and INC in 2014. Climate change 

impacts and vulnerability assessments were undertaken for both NAPA and INC. The 

country has started its Initial National Communication to the UNFCCC with the support of 

the Global Environment Facility, the Australian Agency for International Development 

(AusAID) and the United Nations Development Programme (UNDP). 

• The Vietnamese Government and the Ministry of Agriculture and Rural Development 

(MARD) have issued many important strategies and policies to cope with the climate 

change such as the National Target Program to Respond to Climate Change, the National 

Climate Change Strategy and the National Action Plan on Climate Change for the period 
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2012 – 2020. The Ministry of Agriculture and Rural Development issued the Plan of the 

Ministry of Agriculture and Rural Development on the national action plan coping with 

the climate change for the period 2012-2020, the Master plan for fisheries and aquaculture 

development towards 2020 and visions for 2030, the Action plan of Ministry of Agriculture 

and Rural Development on coping with climate change. The Vietnamese Assembly is 

preparing the Fisheries Law which will regulate fishery activities in accordance with 

climate change. These strategies and policies has four objectives: (1) adapt to changes in 

temperature, rainfall and salinization (2) adapt to changing frequency and intensity of 

storms, and floods (3) environmental and disease monitoring, and waste management and 

(4) rasing awareness about climate change.  

Major gaps and constraints in building climate-resilient aquaculture 

 

The identified gaps and constraints include:  

• Limited information on climate change and its impacts on aquaculture - knowledge gaps 

on climate change and its projected impact are still apparent especially to those not directly 

involved in climate change discussions; massive information dissemination must be 

conducted both in the national and local level to improve the understanding of the issue 

• In most cases, basic data on the vulnerability and risk assessment of aquaculture to climate 

change, as well as mitigation and adaptation capacity are lacking; mapping of aquaculture 

zones is also needed 

• Impact of climate change on the biology of fish such as reproduction and early 

development (e.g. maturity, spawning, hatching, survival of larvae, etc.) is largely unknown 

• Need to enhance capacity for innovations to improve the existing adaptability of fish 

farmers/entrepreneurs and resilience of the aquaculture sector in general 

• lack of resources and funds or programs for climate-resilient aquaculture including 

investments in infrastructure to cope with disasters brought about by climate change-

related extreme weather events, lack of funds for rehabilitation of damaged facilities, 

human resources and institutional capacity building programs and R&D programs 

• lack or low adoption of aquaculture insurance system - aquaculture insurance instrument 

provides immediate financial assistance to farmers for speedy rehabilitation, resumption of 

operations and recovery 

• lack of support mechanisms for farmers including early warning system, breeding facilities 

that could supply the seed requirements of, disease monitoring and technical assistance in 

various aspects of operations affected by climate change 

• lack of alternative or supplemental (seasonal) livelihoods for vulnerable groups  

• Identified strategies and action plans are not specific for aquaculture  

 

Recommendations on regional strategy(ies) and actions to support the national efforts to 

build climate-resilient aquaculture 

 

The recommendations include:  

• Provide a regional platform for increasing the knowledge base and information-sharing on 

climate change events, impacts, mitigation and adaptation strategies in order to build 



[Type here] 

 

 31

resilience for aquaculture through capacity building programs (regional training, 

workshops, study tours/field visits/exchange programs), active dissemination, promotion 

and adoption of innovative adaptive technologies and practices that contribute to a climate 

change-resilient aquaculture sector 

• Develop an early warning system for climate change or weather-related events and impacts 

(e.g. disease outbreaks, harmful algal blooms, upwelling, etc) at the local, national and if 

possible, regional level   

• Promote regional research cooperation programs or research networks focused on climate 

change R&D, as well as foster collaboration among research institutions, industry and 

communities to jointly address the impacts of climate change  

• Integration of climate change issues (impacts, risks, threats, vulnerability, adaptation and 

mitigation) in national fisheries and aquaculture policies, strategies and programs, as well 

as in regional frame works including allocation funds (e.g. under the Green Climate Fund 

and programmes dealing with global commons) 

• Promote the use of ecosystems approach to aquaculture (EAA) restoration in coastal areas 

(particularly mangroves) 
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Workshop Outputs 

 

Fisheries small groups 

 

Major risk and threats of climate change impacts and climate variability 

 

The participating countries have identified risks and threats of impacts from climate change and 

climate variability as follows: 

 

Physical changes that impact fisheries habitats  

• Increase in weather extremes 

• Changes in rainfall and water resources 

• Hydrological changes, including flows, connecting channels, and floods 

• Decline of inland water habitats 

• Sea level rise 

• Increased storm impacts 

• Coastal erosion  

• Increase in air temperature  

• Increase in sea surface temperature that causes mass coral bleaching and loss in 

ecosystem services, including breeding and nursery, tourism, etc. 

• Changes in salinity level 

• Changes in acidification level  

• Changes in siltation and sedimentation 

• Degraded, lost and changes of habitats, including forests, watersheds, wetlands, 

floodplain areas, inland water, and others 

 

Biological changes that impact fisheries production 

• Biodiversity and loss of species 

• Changes in migration and distribution patterns 

• Changes in species and fisheries resource composition 

• Changes in biological attributes, e.g. fecundity, reproduction, recruitment, maturity, etc 

• Decline of fresh water endemic and native species  

• Reduction of fishery productivity 

• Changes in biomass and resource reduction of some commercial marine and fresh water 

species 

 

Impact on fisheries 

• Decline of fisheries supplies and lower catch 

• Changes of gear and fishing areas 

• Limited raw material for post harvest processing 

• More energy to conserve fisheries products 

• High and fluctuating fisheries costs and fish prices 

• Declining and loss of income, especially among small-scale fishers 
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Socioeconomic impacts 

• Lower food security due to declining availability of fish 

• Reduced job opportunities and loss of livelihoods  

• Life and property loss 

• Credit risks 

• Idiosyncratic risks (related to day-to-day business) 

• Transitory shocks 

• Intra and inter-sectoral conflict risks 

• Disruption in basic production support services 

• Resettlement delays 

 

Potential contribution to GHG emission 

 

Fishing vessels and operation 

• increasing fuel consumption due to increasing fishing operation and fuel intensive fishing 

trips 

• Use of power engines in both fishing and processing 

• Inefficient fishing boat design 

• Inefficient storage practices on board 

• Dilapidated, old, non-energy saving (less fuel efficient) fishing vessels/boats/engine 

• Poor vessel maintenance (both machine and hull). 

• Improper disposal (by burning), old/unusable fishing 

 

Fish processing 

• Fuel, hazardous refrigerants and CFC gas used in refrigerating, manufacturing of ice, and 

processing 

• Growing energy consumption for increasing harvesting, processing and storing capacities 

• GHG emission on long fish processing plant and post-harvest chain, including use of 

firewood in many post-harvest practices 

• Use of old and recycled machinery in both harvest and post-harvest activities 

• Inefficient transport facilities to market fishery products 

 

Destruction of seagrass, mangrove and forest 

• Destruction of mangrove through cutting and burning 

• Destruction of seagrass 

• Deforestation through logging; wood cutting for charcoal, ship building, furniture, paper, 

etc. 

• Terrestrial pollution 

• High rates of organic matter decay and decomposition resulting in CO2 emission 
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Others 

• Transportation and use of fossil fuel, coal, oil, natural gas 

• Low quality oil 

• Intensive aquaculture 

 

Gap and Issues in Adaptation and Mitigation to Climate Change 

 

Knowledge 

Many of the knowledge gaps are related to lacks of awareness, acceptance and understanding in 

relation to climate change as a societal problem. This is especially true among such primary 

stakeholder groups as fishers. There is a lack of or limited access to, sharing of, and transferring 

of information and technology for mitigation and adaptation programmes. Information 

dissemination is ineffective. 

 

Climate related research information is lacking or limited: 

• Lack of research and survey to gather scientific evidences for climate change impacts in 

both marine and inland fisheries (e.g. stock status, migration) 

• Lack of time-series data on fish stocks 

• Most of the bioclimatic models are too complicated to use in LDCs 

• Lack of common climate change data base to serve as knowledge bank 

 

Resources  

Several gaps are related to financial constraints: 

• Poor funding for research on climate change impacts and adaptation strategies  

• Limited access to insurance and finance coverage for emergency 

• Financial constraints for fisheries 

• No guaranty mechanism to reduce financial risk for banks to support liquidity of fisheries 

• Limited budget to support implementation of action plan 

 

In addition to financial resources, the participating countries mentioned the lack of other 

resources in the following areas: 

• Human resource and capacity to address climate change issues 

• Resources for sectorial government  

• Monitoring 

• Mitigation 

• Alternative/additional livelihoods and employment opportunities 

• Enhancement for brood stock of native species 

• Financial and technical incentives for renewable and green energy alternatives. 

 

Policy and planning 

• Low priority for climate change issues at the national agenda/policy and higher political 

levels. Lack of national support or policy to address climate change challenges 

• Lack of clear fisheries management approaches, roadmaps, plans, and policies to mitigate 

GHG in a specific time period and to address climate change impacts 
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• Too many high-level plans but no implementation/national action plans. Inconsistency 

between plans/agreements and actions 

• Lack of science-based effective policies 

• Lack of institute/department to develop policy and implement climate adaptation 

• Agencies work in compartments and lack clear policies and directions. Lack of 

coordination to implement holistic climate change adaptation at national and regional 

levels.  

• Lack of regulating and monitoring policies 

• Lack of community-based law enforcements 

 

Others 

 

• Weak compliance in adoption of best practices in harvest and post-harvest activities 

• Poor enforcement of regulations.  

• Weak resource conservation practices. 

• Unplanned infrastructure causing damage to the environment. 

• Lack of habitat management/restoration 

• Lack or inefficient early warning system in the community 

 

Recommendations on regional strategies and priority actions at regional and 

country levels for building climate resilience  

 

Regional strategies 
The participating countries proposed regional strategies that can be grouped into the following 

categories: 

 

Country coordination to support the following: 

• Developing a regional strategy paper documenting climate risk mitigation 

• Promoting holistic approaches and consistent plans to build climate resilient countries in 

Asia-Pacific 

• Supporting and providing technical expertise for the preparation and implementation of 

national strategies and action plans  

• Adopting international agreement 

• Developing a regional mechanism to share warning information for disasters and 

solutions 

• Regional capacity building 

• Coordinating and cooperating resource management at the regional level 

 

Research, development cooperation, training, technology exchange and information both at 

national and regional levels in the following areas: 

 

• Data base and common knowledge bank on climate change and its impact and adaptation 

at the regional and national levels for the benefit and common understanding of all 
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stakeholders 

• Climate smart technology 

• Energy saving fishing vessels 

• Climate change solutions focusing on innovative implementation regional public-private 

partnership (PPP) 

 

Social well-being 

• Integrate human well-being in climate adaptation and mitigation strategies 

• Mainstream gender in climate change regional plans and agreements 

 

Management 

• Promoting EAFM concept at the regional level 

• Promoting community-based management 

• Establishing closed season for fishing 

 

Campaigns 

 

• Media campaigns- “Together-- We Sink and Swim” 

• Responsible Fishing 

• Recycling processing by-products 

 

Mitigation 

• Resolve to provide fuel efficient and emission compliant engines to replace the existing 

fuel efficient and emission non-compliant engines from fisheries sector 

• Promote use of non-conventional renewable energy for fisheries 

• APFIC countries have to agree on a target time line to reduce GHG emission from 

fisheries at the regional level. 

 

Other recommendations 

• Link to disaster risk reduction frameworks and strategies. 

• Stock enhancement 

• Fisheries should be included as the sectoral entity in climate change related matters in 

COP and be provided with required attention/priority in climate change policies/strategies 

and actions 

• APFIC shall assist the member countries in harmonizing the climate change and fisheries 

policies and address transboundary implications. 

• APFIC shall facilitate the member countries to address climate change related issues in 

their fisheries sector 

• There should be a regulatory framework and a governing body at the national and 

regional levels for regulating and monitoring climate change related issues at both levels 

• Funding support for mitigation and adaption for fisheries sector from GCG or other 

relevant funding source 
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National Plans of Action 

 

• Inland and marine protected areas and sanctuaries for conservation of fishery resources 

both for inland and marine fisheries 

• Restoration of water resources through desiltation and flow regulation. 

• National Fisheries Research Institution to be mandated to undertake climate change 

impact related research and to be provided with necessary research funding support  

• Identification of fish stocks under stress and efforts to restore the stock 

• Implementation of conservation measures such as Uniform Fishing Ban at the national 

level. 

• Implementation of EAFM at the national level by developing and implementing localized 

EAFM plans. 

• Creation of fish ways connecting tributaries and main streams. 

• Restoration of both inland and marine fishery habitats (mangroves, coral reefs, sea grass 

wetlands, marshlands, lagoon and estuaries etc.) and fishermen habitats. 

• Creation of sea grass bed and culture of sea weeds as carbon sequestration and alternate 

livelihood activity. 

 

REGIONAL STRATEGIES  NATIONAL ACTIONS 

Promote holistic approach in building climate 

resilient countries in the Asia- Pacific 
• Mainstreaming disaster risk reduction Plan in the 

national development plan  

• Linking DRR frameworks and strategies at site level 

International agreement adaptation Cooperation in the Yellow Sea, South China Sea with the  

other Countries 

Develop regional mechanism on sharing 

warning information for disasters occurrences 

as well as in solving disaster problems 

Developing early warning systems for fisherfolk 

Establish and promote R&D on climate change 

solutions focusing on innovations to implement 

via PPP regional wide 

Promoting R&D of climate change impacts and adaptation 

of fishery sector 

Strengthening knowledge/technology on 

energy saving for fishing vessels 

 

Strengthen scientific research on impact and 

adaptation to climate change 

 

 

 

• Seeking financial support for regional capacity 

building on climate change 

• Promoting strong research and training on the CC 

impact on fisheries boat at national and regional level, 

sharing platforms 

• Providing fuel-efficient and emission compliant 

engines to replace the existing non-compliant engines 

from fisheries sector. 

• Promoting use of non-conventional renewable energy 

for fisheries 

Improved data base and information sharing 

 

Assessing climate change impacts and conducting 

vulnerability assessment 

Promote knowledge, information and 

technologies exchange among countries 

Convention to share failure and success lessons regarding 

climate change 
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Research and development Cooperation Capacity building for climate change researchers 

Responsible fishing 

 

 

 

• Documentation of traceability and catch per unit effort 

• Changing old wooden vessels to fiber glass boats 

• Extending liquefied natural gas fishing vessel 

• Standardizingfishing vessels and fishing gear 

• Stringent action on mangrove cutting and juvenile fish 

catch 

Regional capacity building • Building institutional capacity  

• Establishing regional fisheries management forums/ 

organizations on climate change issues 

Promotion of EAFM concept • Law enforcement for fishing 

• Improving management framework to CC on Fishery 

• Developing management areas through EAFM 

• Promoting habitat management & restoration 

• Improving governance through appropriate legislative 

support 

Establishment of close fishing season • Developing rules on close fishing season 

• Improving fishing harvesting strategy 

• Stock enhancement 

Table 4: Matching national actions to support regional strategies by the fisheries small group 

with non-BOBLME countries 

 

Aquaculture small groups 

 

Major risks/threats of Climate Change-related extreme meteorological 

events to aquaculture 

Production Process 

• Aquaculture infrastructure/facilities may be vulnerable to damage and destruction caused 

by the increasing frequency and intensity of extreme weather events (tropical cyclones 

and high precipitation that could result in flooding) 

• Loss of stocks/escape during floods 

• Production losses 

• Reduction of culture areas due to lack of water from lack of precipitation/drought 

• Low survival and production (in hatchery, nursery and grow-out) due to fluctuating water 

parameters 

• Wide variation in water temperature may cause disruption in reproduction, spawning and 

recruitment resulting in inadequate seed supply; poor quality seed; high incidence of 

diseases; harmful algal blooms  

• Salinity intrusion due to rising sea levels 

• Water scarcity and pollution of culture environment 
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• Loss or gain of culture habitat, extinction of populations of indigenous species, increased 

accidental introduction of exotic species 

• Lack of supply fish for processing 

Socio-economic/livelihood/ vulnerable groups 

• Financial losses from damaged facilities and loss of stocks due to disasters brought by 

extreme weather events 

• Unstable prices of fish and fishery products  in the market (decrease, increase; affect 

affordability of consumers 

• Unstable operations affects employment and livelihoods (less income) 

• Lack of capacity among farmers to diversify into other activities or production systems 

• Weak linkages between the market and farmers 

Resource/Environment 

• Contraction of farming areas and water source due to prolonged dry/hot condition and 

decrease in rainy days (competition with other industries as well as for domestic use) 

• Scarcity of water due to ground water recession and ground water contamination 

• Emergence of parasites and disease outbreaks due to increasing temperature 

• Use of exotic species may affect biodiversity 

Potential Contributions to GHG Emission 

• GHG emission from farm operations including energy used in machinery/equipment in 

pond preparation and water management, fuel used in farms or off farms 

• Effluents from intensive culture practices and/or use of feeds; improper feeding 

management 

• Inefficient use of fertilizers particularly chemical fertilizers 

• Poor processing of discharged waste water from the farms 

• GHG emission from transportation/shipment of inputs and products 

• Production of aquaculture feed and feed ingredients 

• Energy use of post-harvesting and processing 

Gaps and Issues in Adaptation and Mitigation to CC 

Technology 

• Lack of early warning systems and information networks that can reach remote farming 

areas (use of mobile apps for dissemination of weather information to farmers’ 

communities) 

• GIS mapping and modeling for flood/drought control areas 

• Lack of cost-effective design of aquaculture facilities that can withstand damage from CC 

impacts 

• Breeding and genetic improvement programs  for CC-resilient species 

• Conservation of germplasm of important aquaculture species as well as species with 

potential for aquaculture 
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• Lack of climate-smart aquaculture technologies (e.g. use of saline-tolerant or 

temperature-tolerant species, use of fast-growing species or advanced fingerling, short 

production cycles; CC-resilient culture practices like integrated aquaculture) 

• Lack of advanced technology (marine fish/mud crab production) 

• Lack of technical knowledge on available ICT tools to monitor/measure, control, analyze 

(e.g. TOTs, Big Data machine learning) 

• Need to promote adoption of farming systems and practices that have the potential to 

mitigate GHG emission (e.g. seaweed farming, mangrove rehabilitation for carbon 

sequestration, use of low trophic species, integrated multitrophic aquaculture, adoption of 

GAP, use of solar energy source) 

Capacity Building 

• Gaps in capacity everywhere in the region 

• Lack of mechanism for knowledge-sharing among countries in the region; dissemination 

and demonstration of technology among the countries are very weak 

• Limited access to information on mitigating impacts of different weather systems 

• Need to increase awareness about CC and their impacts 

• Capacity building for monitoring programs, especially for officers of concerned 

government agencies 

Support for Fish Farming for CC Impacts 

• Lack of insurance scheme for aquaculture 

• Less opportunities for alternative jobs among the rural village 

• Lack of capacity building programs or IEC on climate change, its impacts and 

adaptation/mitigation measures especially at the local/farm level 

• Poor communication/coordination between government and local farms 

Climate Science 

• Poor understanding of science behind climate change both in the national and local level 

• Lack of local researchers working on climate change issues 

• lack of investment for construction of pond dike, pond management, transportation 

• Research skills in CC Science and aquaculture e.g. life cycle assessments, vulnerability 

assessments 

• Research capacity/skills very weak in the region 

• cost effective and best aquaculture management approaches are missing 

• lack of vulnerability assessment of major aquaculture commodities for CC 

Financial Support 

• Lack of Funding for CC programs 

• Lack of specific budget provision related to CC 

• Lack of national policies to address the problem including the allocation of adequate 

funds 

Legislation/Policies 
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• Need to integrate issues in aquaculture in policy discussions related to climate change; 

policy discussions are led by other ministries, usually the Ministry of Environment; 

policies and plans do not explicitly prioritize and discuss issues related to aquaculture and 

fisheries in the context of climate change 

• Need for an integrated approach of government functions for facilitation of climate 

change adaptation and mitigation strategies; need to improve communication and 

coordination between government institutions and local farmers’ communities 

• Need to put in place strategies/master action plans, SOPs or guidelines in coping with 

climate change related emergencies (e.g. floods, droughts, etc) at the local, national and 

regional levels 

• Need for a policy framework that would promote regional level sharing of knowledge 

and resources; knowledge sharing and dissemination/ demonstration of technology 

among countries are very weak 

 

Recommendations on regional strategies and priority actions at regional and 

country levels for building climate resilience covering both adaptation and 

mitigation 

 

Regional Strategies 

• Establishment of a regional information center on climate change for efficient sharing of 

information/data and technology transfer; assessment of each country’s capacity in 

addressing climate change and adoption of best strategies at the regional level 

• Development of regional policy (and legislative) framework for climate resilient 

aquaculture 

• Regional cooperation and pooling of resources for R&D on climate change issues that is 

of regional interest 

• Implementation of a certification and labeling scheme for aquaculture products with 

minimal contribution to GHG emissions/climate change 

• Develop the model in climate change for Asia pacific 

• Establish a regional early warning system for climate change related events 

• Organize regional capacity building programs for climate change mitigation and 

adaptation (including disaster risk reduction, preparedness and management) that can be 

echoed at the national and local levels 

Regional Actions 
Capacity Building 

• Conduct regional capacity building or training on climate change issues including risk 

and vulnerability assessment of aquaculture areas, establishment of a monitoring and 

early warning system, climate change resilient aquaculture technologies like IMTA and 

RAS, etc.; similar capacity building programs can be adopted at the national and local 

levels to include women and other vulnerable groups 
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• Facilitate knowledge sharing through conduct of seminars and workshops, exchange of 

publications and other information materials, farmers interaction w/cross visits with 

different countries for learning good practices on CC mitigation and adaptation, etc 

• Facilitate dispatch of international/regional expert to disseminate advanced climate-

resilient aquaculture technology/climate-smart tool kits 

• Facilitate access to international funding and technology support (e.g. under the 

UNFCCC and other multilateral funding mechanisms) 

Regional Cooperation 

• Create a technical working group composed of representatives from member countries 

that will assess the needs, potentials and strategies for climate change adaptation and 

mitigation measures in each country; facilitate the organization of a regional consultation  

to formulate a regional policy framework for climate change adaptation and mitigation 

• Create a network to facilitate sharing of knowledge and technology among countries in 

the region, especially on climate-resilient aquaculture technologies and practices 

 

Production System 

• Create a platform to promote wider dissemination and adoption of climate change 

resilient and adaptive technologies (e.g. IMTA and other integrated production systems) 

• Create a network for collaborative R&D efforts related to climate change (e.g. strain 

improvement/selection for climate-adaptive traits like temperature tolerance, etc. in 

aquaculture commodities especially those that are economically important in the different 

member countries) 

National Strategies 

• Policy formulation regarding climate change in aquaculture 

• Capacity building on and promotion of good aquaculture practices for reduced risks to 

climate disasters and damage; facilitate dissemination and transfer of technology, and 

provide technical assistance to farmers to improve farming practices 

• Promote optimum use of inputs; reduce consumption of fuel and electricity for 

aquaculture equipment and facilities 

• Develop knowledge and information management systems network; organize 

interdisciplinary workshop on climate change impacts on aquaculture; promote 

interdisciplinary approaches towards innovative solutions 

• Promote farmers awareness to CC impact on their production and livelihood support to 

fish farmers through addressing gaps and constraints in addition to the CC 

• Promote small-scale aquaculture including integrated agro-aquaculture systems such as 

rice-fish farming, aquaculture in mangrove systems (aquasilviculture), use of high-value 

species that are environmentally-friendly; develop and promote feeds that have low 

carbon footprints 

• Analyze marketing gaps, map marketing strategies and pilot in several areas  

National Actions 
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• Establish an information center on climate change; collate results from vulnerability 

assessments including life cycle assessment of aquaculture commodities affected or 

vulnerable to climate change impacts, or assessment of adaptive capacity of 

areas/communities to impacts of climate change 

• Increase investment in research and initiatives towards climate-resilient and sustainable 

aquaculture and food security 

• Implement capacity building programs and IECs; conduct interdisciplinary 

workshops/seminars among relevant agencies; conduct training for government officials, 

NGOs, fish farmers to build analytical skills and increase understanding of climate 

change issues 

• Dissemination of climate-resilient technologies and early warning systems; promote the 

use of suitable fish species (tolerant to high salinities, tolerant to high/fluctuating 

temperature, fast-growing strains and use large fingerlings in areas where growing period 

is limited; transfer low investment fish production technologies in seasonal water bodies 

to improve livelihood and resilience in flood prone areas; invest in development of ICT 

systems for monitoring fish farming processes/operations 

• Organize dialogues/discussions between and among countries and institutions on areas of 

cooperation to address climate change and unify activities related to climate change; 

prioritize areas that are high impact and require immediate action, set up interdisciplinary 

working groups, pilot successful models, disseminate through seminars and farm visits, 

and scale up  

• Provide financial support (e.g. loan) and material support (relief) to affected 

farmers/communities 

• Implement insurance schemes for aquaculture farmers 

• Provide alternative livelihoods for people who are vulnerable to climate change 

• Promote community-based resource enhancement and communally-managed 

fisheries/aquaculture resources; including mangrove rehabilitation 
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Regional Organizations 
 

Of the global population engaged in the fisheries and aquaculture sector in 2014 eighty-four 

percent lived in Asia (SOFIA, 2016). The fishing fleet in Asia was the largest and accounted for 

75 percent of the global fleet, while Asian aquaculture contributes close to 90 percent of global 

aquaculture production (SOFIA, 2016). On the other hand, Bangladesh, Cambodia, China, India, 

the Philippines and Viet Nam are identified among the most vulnerable countries to the impacts 

of climate change (Handyside, 2016). By the middle of the 21st century, impacts of climate 

change on food security in Asia will be a concern, especially in South Asia. International 

organizations, non-government organizations and academic institutions work with relevant 

government agencies providing technical and financial assistance for the development and better 

management of aquaculture as well as to build resilience in the sector to the impacts of climate 

change.  

 

NACA 

NACA (Network of Aquaculture Centers in Asia-Pacific) and its partners have played a vital role 

in implementing activities, such as  

• Strengthening adaptive capacities to the impacts of climate change in some member 

countries under the AquaClimate Project 

• Implementing culture-based fisheries development focused on low emission food 

production in Lao PDR and Cambodia 

• Sharing meetings on Climate Change and Disaster Risk Reduction in Nepal & Efforts for 

Strengthening Adaptive Capacity to Climate Change in aquaculture and fisheries 

• Environmental monitoring and early warning systems for fisheries & aquaculture in the 

Lower Mekong Basin 

• Organisation of Global Conference on Climate Change Adaptation within Fisheries and 

Aquaculture (FishAdapt) 

• Sharing experiences on the ground; adaptive learning in sustainable aquaculture best 

practices for small-scale shrimp farmers in Thailand 

• Conducting a seminar on food security through sustainable aquaculture development and 

disaster risk reduction in Bangladesh, as well as activities to address climate change 

implications and aquaculture inventory to improve the sector’s capacity to adapt to 

climate change impacts 

• A regional training programme in aquaculture governance in the Asia-Pacific Region 

• Strategic network programme to promote smallholder farmers networks for aquaculture 

genetic improvement (NBIN) in a variety of environments and farming systems 

• Pilot programmes for emergency rapid appraisal of genetic biodiversity, inbreeding and 

adaptive capacity in small-scale aquaculture systems 

• Planting mangroves for integrated multiple benefits 

 

 



[Type here] 

 

 45

WorldFish Center 

WorldFish is one of the 15 agricultural organizations under the CGIAR network. It has Asia-

Pacific research programs in Cambodia, Myanmar, India, Timor-Leste, Solomon Islands, 

Bangladesh and Malaysia. WorldFish-Bangladesh has been in operation since 1987. 

The current WorldFish-Bangladesh research program is based on four main projects:  

• Enhanced Coastal Fisheries in Bangladesh (Ecofish), focusing on hilsa management 

• Aquaculture for Income and Nutrition (AIN), USAID Feed the Future in south-west 

Bangladesh 

• Suchana: Ending the Cycle of Undernutrition in Bangladesh, a consortium led by Save 

the Children focused on two districts in north-east Bangladesh 

• Fish Food Agri-systems Research Program (FISH CRP); managed by WorldFish as part 

of its global research strategy and funded by the CGIAR 

Other projects include: community based fisheries management in north-east Bangladesh, work 

on fish health, multi-stakeholder networking projects, Ecoponds and the CGIAR Climate 

Change, Agriculture and Food Security (CCAFS) program, which has been testing climate smart 

technologies. A Climate Smart Farm Project tested a range of technologies in south-west 

Bangladesh, primarily alternative growing methods for vegetables in salinity-affected areas. 

 

A number of strategies to address climate change impacts have been tested including livelihood 

diversification, improved information, infrastructure development and ecological conservation. 

There may be opportunities for adaptation (e.g. using saline tolerant species for aquaculture or 

short-cycle species in areas that will be affected by drought). WorldFish has tested a number of 

technologies including: 

• Installing fish rings or habitats in seasonally flooded rice fields 

• Using raised beds and ditches as an integrated farming system 

• Improving the quality of habitat in small ponds and ditches to protect fish 

• Community water management schemes 

• Providing alternative income generating opportunities for fishers 

SEAFDEC/AQD 
SEAFDEC/AQD’s program on climate change focus on addressing important issues discussed 

and recommendations during the ASEAN-SEAFDEC Conference on Sustainable Fisheries for 

Food Security Towards 2020 (Fish for the People 2020): Adaptation to a Changing Environment. 

SEAFDEC has set an objective of “sustainable use of aquatic resources and reduced 

vulnerability to climate change by fishing communities in the ASEAN region.” There are three 

SEAFDEC programs supporting regional and sub-regional initiatives addressing 

fisheries/aquaculture issues in relation to climate change: 

1) Optimizing Energy Use and Improving Safety in Fishing Activities (SEAFDEC/Training 

Department, 2013-2019) with the main objectives of enhancing the knowledge and 

experience of ship owners, fisheries extension officers, and other key stakeholders of 

ASEAN Member States, and of conducting research and development to improve fishing 

operation/practices and optimize energy use; 

2) Adapting to Climate Change (SEAFDEC/ Aquaculture Department, 2012-2020). The long-

term objective of the program is to ensure that the production of important aquaculture 

commodities will continue even under conditions of higher temperatures and more acidic 
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waters for the dual purpose of maintaining continuous supplies of food fish and creating 

opportunities for family income generation. To achieve this, scientific information is 

necessary as a basis for future interventions and SEAFDEC has developed a wide range of 

activities to generate and disseminate such information, and is collaborating with relevant 

institutions in the countries and in the region; 

3) Fisheries and Habitat Management, Climate Change and Social Well-being in Southeast Asia 

(SEAFDEC/Secretariat, 2013-2018). The key objectives are to sustain the use of aquatic 

resources and to reduce vulnerability to climate change by coastal/rural (fishing) 

communities in the ASEAN region. 

 

The overall aquaculture-related goal is to identify changes in the environment brought about by 

the changing climate that may affect the sector, minimize and mitigate the adverse impact(s) of 

climate change on aquaculture, and ensure the continued operation of aquaculture production 

systems under changing climatic conditions.  The specific objectives are: (1) gather scientific 

information on the susceptibilities of various aquaculture species including the production of 

natural food (plankton) to the effects of climate change; (2)  promote public awareness on the 

possible effects of climate change to aquaculture activities and to the fish farmers; (3)  assist 

other government agencies in the country and in the region in gathering baseline information on 

aquaculture areas/sites that are vulnerable to climate change effects; (4)  formulation/design of 

adaptive mitigation measures including alternative aquaculture systems; (5)  collaborate with 

other institutions in the country and in the region in gathering baseline information on the effects 

of climate change to mangrove and coral reef ecosystems.  

The projects implemented include the studies on the effect of elevated temperatures on 

reproductive performance, embryonic, larval development and survival of aquaculture 

commodities such as marine fish (rabbitfish, milkfish, Asian seabass), crustaceans (shrimp and 

mudcrab), abalone, as well as in rotifers used in hatchery operations. 

Promotion of public awareness on the possible effects of climate change on aquaculture activities 

and to the fish farmers is done through SEAFDEC/AQD’s participation in various fora on 

climate change (seminars, lectures, consultations), as well as incorporating IEC on climate 

change issues in all its training courses.  

 

FAO BOBLME  

The FAO Bay of Bengal Large Marine Ecosystem Program (BOBLEM) is promoting EAFM, 

which emphasizes the balance between ecological and human well-being through governance 

systems that incorporate climate change considerations.  To support capacity building, they have 

developed a training course that has benefitted numerous middle level managers across the eight 

Bay of Bengal countries, including Bangladesh, India, Maldives, Sri Lanka, Indonesia, Malaysia, 

Myanmar, and Thailand. 

 

With an emphasis on high seas and national waters, the Bay of Bengal Programme Inter-

Governmental Organisation (BOBP-IGO) (comprising Bangladesh, India, Maldives and Sri 

Lanka) has a goal to ensure that “an environment for sustainable fisheries governance is in place 

in the region.”  This regional organization focuses on micro-or intra-sectoral issues that are 

related to improving occupational safety, improving sustainable fisheries management systems in 

the region, and building capacity in fisheries management agencies to monitor and report 

possible impacts of climate change. At the macro-level, BOB-IGO is coordinating with other 
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concerned agencies in the region to build good governance in the fisheries sector through an 

ecosystem-based fisheries approach. The BOBP-IGO is also attempting to use green 

technologies to reduce the carbon footprint of fisheries. Additionally, BOBP-IGO is assisting in 

community preparedness through collaborative programs with international non-profits, inter-

governmental organizations and government agencies on the conservation of marine 

biodiversity; is participating in government-level dialogues on management of shared 

ecosystems; and is conducting knowledge audits and information dissemination. 
 

FAO-Bangladesh: Community-based climate-resilient fisheries and aquaculture 

development in Bangladesh 

Bangladesh formulated the National Adaptation Programme of Action in 2005 which was 

updated in 2009. NAPA prioritized 2 fisheries projects: adaptation strategies in areas prone to 

enhanced flooding in the NE and central region through adaptive and diversified fish culture 

practices; and promoting adaptation through culture of salt-tolerant fish species in the SW 

region. The project objectives include: removal of key barriers to adaptation to climate change; 

building resilience through capacity building/development and policy reform; enhancing local 

adaptive capacity through transfer and adoption of site-specific climate-resilient interventions 

and approaches, effective knowledge management (e.g. use of ICT-based climate and disaster 

information services); strengthening awareness and knowledge of local communities; and 

ensuring wider dissemination of best practices and lessons learned. 

The project has 4 components that aim 1) to improve relevant national policies and strategies to 

facilitate climate-resilient fisheries sector and development; 2) that local community 

organizations institutionalize disaster risk management in their local development plans and 

programs for improving climate change-related governance; 3) that communities with 

strengthened adaptive capacity maximize their income and access to nutrition through adoption 

of climate-resilient fisheries and aquaculture technologies and management systems in targeted 

areas; and 4) focus on project implementation through results-based management and application 

of project findings, lessons learned and best practices from use of different climate resilient 

fisheries, aquaculture and livelihood technologies/approaches documented and communicated to 

wider stakeholders. 

 

FAO FishAdapt: Strengthening the adaptive capacity and resilience of fisheries and 

aquaculture-dependent livelihoods in Myanmar 

The fisheries and aquaculture sector in Myanmar is critically important to the country’s food and 

nutrition security and economy. On the other hand, the aquaculture sector is expected to be 

exposed to hazards such as salt water intrusion, flooding in ponds, shortages in water supply, 

invasive species and ad hoc development planning. 

The objective of the FishAdapt project is to enable inland and coastal fishery and aquaculture 

stakeholders in Myanmar to adapt to climate change by understanding and reducing 

vulnerabilities, piloting new practices and technologies, and sharing information. The project 

addresses 3 main barriers to climate change adaptation including: lack of climate-resilient sector 

policies and limited integration of fisheries-specific climate responses to national policies, lack 

of capacity and resources within the sector to support communities in planning and responding to 

climate-related stressors and fisheries and aquaculture adaptation to climate change impacts, 

limited knowledge sharing and communication within the sector and with fisheries and 

aquaculture dependent communities, limited coordination and lack of realtime/working level 

understanding of climate change and its impacts on fisheries, aquaculture and livelihoods. 
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The project aim to: 1) enhance capacity of stakeholders to address climate change issues through 

improved relevant national policies and strategies facilitating a climate-resilient fisheries and 

aquaculture sector; 2) increase the knowledge and reduce the vulnerability of fishers as well as 

smallscale fish farmers in coastal and inland regions of Myanmar to climate change and disasters 

and develop/demonstrate critical adaptation practices and technologies; and 3) enhance 

understanding and access to adaptation practices and technologies to enable stakeholders to 

manage information and scale up adaptation in the fisheries and aquaculture sector. 

 

AIT 

The Asian Institute of Technology is an international postgraduate institute for regional 

cooperation established in 1959. AIT’s Aquaculture and Aquatic Resource Management 

(AARM) program started in 1982 and focus on R&D on innovative aquaculture systems 

appropriate for the region, develop relevant research partnerships, and promote sustainable 

aquaculture innovations by closely collaborating with industry. The current sustainable 

aquaculture platform is anchored on improving productivity (genetic and genomic selection, 

disease diagnosis and health management), fishmeal replacement (alternative ingredients, feed 

additives, probiotics), alternative energy sources (solar power, energy from waste), and efficient 

water utilization (biofloc and aquamimicry technology, RAS, aquaponics, IMTA, rice-fish 

farming). Efforts towards developing climate-resilient aquaculture include enhanced R&D on 

climate-resilient technologies like use of new species that are temperature and salinity tolerant, 

or improved farming methods like cage culture technology, IMTA, etc. Focus is also given to 

institutional capacity development as well as development of entrepreneurial capacities and 

developing good governance, and strengthening the academic curriculum by adding programs on 

climate-smart aquaculture. 

 

CPF-Aquaculture Business Group 

The company’s goal for 2020 is to reduce greenhouse gas emissions from its aquaculture 

operations per unit of revenue by 10% in comparison to 2015. Aquaculture has evolved from 

extensive but labor-intensive culture systems, to semi-extensive but skill-intensive culture 

systems, to intensive culture systems that apply more devices and automation system, and to 

precision aquaculture systems that make use of more devices (e.g. sensors), data analysis and 

IoT. Smart aquaculture is anchored on small facilities (RAS, Smart Greenhouse, warm wall 

insulation), water quality management (use of probiotics, bioremediation), aeration system (use 

of aerator and oxygenator), IoT and sensors (environmental monitoring and control system for 

DO, pH, NH3, etc using sensors), feeding system (automatic feeders, demand feeders), and 

biosecurity control system (disease monitoring and control system).  

Evaluation of GHG emission from aquaculture activities shows that. 93.53% come from 

electricity consumption while 6.47% come from consumption of fuel and others. Key projects to 

reduce power consumption and GHG emission include the use of heat pump, blower 

management, automatic DO controller system, DO sensor development, solar floating projects, 

and the LESS (low emission supporting scheme) program. The goal is more productivity with 

the highest efficiency and less environmental impacts. 

 

IUCN 

The work programs focus on looking at relationships between aquaculture and marine protected 

areas, sustainability of fish feed and aquaculture, IMTA, ecosystem-based approach and carrying 
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capacity and Mangroves for the Future. MFF was established in 2006 as a response to the Indian 

Ocean tsunami disaster of 2004 and has evolved from being a relief program (in 6 countries) to a 

strategic program for sustainable development with focus on transformative adaptation and 

community resilience in 11 countries. The projects include habitat restoration, MPA 

management, local livelihoods development, education, awareness, private sector engagement, 

social empowerment, women empowerment. Cross-cutting issues include gender mainstreaming, 

conflict sensitivity, climate change, land tenure and resource tenure. MFF supports MPA work in 

Cambodia, Bangladesh, Viet Nam, Pakistan, Myanmar and Thailand. Other projects in the 

pipeline include Building Climate Resilient Coastal Communities in Asia from the Green 

Climate Fund, Including Mangroves and Associated Coastal Ecosystems in REDD+ Agenda in 

the Asia Region (NORAD), Building resilience of Coastal Communities through Women’s 

Economic and Political Empowerment (NORAD), establishment of a regional/transboundary 

MPA, and establishment of Mangrove polyculture models using shrimp or crabs. 

 

SDF 

The SDF monitors the cockle farms in the Bang Taboon Sub-district of Phetchaburi, Thailand to 

document impacts of climate change and develop adaptive capacity among cockle farmers. Bang 

Taboon is the first area that started cockle farming and is the largest cockle farming area in 

Thailand. It provides the main source of income of about 420 families of coastal households. 

This is now down to only 40 families because of various problems in cockle production related 

to increasing trends in temperature, variability in rainfall and consequently salinity and other 

water quality parameters. 

 

SEASTART 

SEASTART documented incidences of mass mortality of fish in the upper gulf of Thailand and 

determined the range of hypoxic conditions in different areas/sites within the gulf in relation to 

season, prevailing climatic conditions and other factors that may have contributed or caused the 

fish kill incidences.        

 

Mekong River Commission Secretariat 

The environmental Management Division of the Mekong River Commission Secretariat assessed 

the impacts of climate change on wild fish catches under different climate change conditions and 

scenarios in the Lower Mekong Basin and provided policy recommendations for climate 

adaptations with regards to capture in the area. The climate change effects were grouped into 

three categories: flood alteration, salt intrusion, and water temperature increase. In conclusion, 

the magnitude of changes of the total wild fish is expected to be greater in flood zones than in 

rice paddies, and the changes are anticipated to be greater when development is taken into 

account. Suggested adaptation strategies focused on maintaining and enhancing production in the 

more resilient rice paddies areas and taking fisheries sustainability into consideration for the 

selection and design of infrastructure development. 
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Plenary Discussion on Workshop Outputs 
 

Some points discussed include: 

 

Fisheries  

 

• Generally, the identified impacts and recommendations were mostly focused on marine 

fisheries and not much on freshwater fisheries. While lakes, reservoirs and other 

freshwater bodies have significant fisheries resources, many of these water bodies have 

been impacted by climate change. 

• Conservation measures are also focused on measures used in marine fisheries especially 

marine protected areas (MPAs). It was suggested to also consider other conservation 

measures (e.g refugia and fisheries management in the broader context).; There is only 

MPA in the presentation but MPA is not the only tool for conservation of natural 

resources. It was also pointed out that habitat restoration and conservation measures for 

freshwater habitats are different from those applied for marine habitats, so there is a need 

to specify adaption actions for freshwater (e.g. LMRB). 

• The importance of a long-term environmental monitoring system was emphasized along 

with the need to increase awareness among fishermen on the utility and importance of 

date collection using data buoys deployed in the oceans or coastal areas 

• The need to review related past and current initiatives implemented by other 

organizations need to be reviewed and benefit from lessons learned from these 

undertakings was pointed out (e.g. UNESCO IOC strategy on disasters) 

 

Aquaculture 

 

• It was pointed out that in most countries, discussions or initiatives related to climate 

change are spearheaded by other government agencies (e.g. Department/Ministry of 

Environment) hence there is a need to involve the Department/Ministry of Fisheries and 

other relevant agencies to ensure that issues that are specific to impacts of climate change 

on the fisheries and aquaculture sectors can be appropriately addressed. 

• It was also mentioned that impacts on aquaculture are cumulative in nature, 

contributed by both climate and non-climate (e.g. pollution) factors. The difficultly to 

differentiate driver-impact relations in terms of climate change was also noted. For 

example, the cumulative impacts of construction of dams and climate change on aquatic 

biodiversity, etc cannot be dealt with only through the sector but should be integrated in 

national resources management schemes. 

• The necessity of knowledge sharing and dissemination of information on climate change 

and its impacts on the aquaculture sector at the local, national and regional levels. 

Capacity building, especially for farmers can be facilitated by formation of farmers’ 

groups or associations, especially considering that smaller farms are predominant in the 

region. The same network or groups can be tapped for organizing an early warning 

system for dissemination of weather information as well as for incidence of disease 

outbreaks or algal blooms. 
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• It was also noted that just like in the discussions for the fisheries sector, more emphasis 

was given to issues, recommendations and action plans that were relevant to marine and 

coastal aquaculture and less focus on inland aquaculture. This should be reviewed 

considering that the bulk of aquaculture production in the region is from freshwater or 

inland production systems and areas.  

• There is a need to look into vulnerability and adaptive capacities of different culture 

systems in light of the impacts and benefits from these productions systems keeping both 

efficiency and environmental impacts in mind. For example, the promotion of high value 

species and intensive aquaculture should be approached keeping in mind that being 

mostly small-scale, the ability of farmers to adopt new technologies, absorb the cost of 

additional inputs/facilities/machinery. 

• The impacts of the high demand for fish meal from aquaculture should be given 

consideration and supported by initiatives to ensure sustainable sources of alternative 

feed ingredients (e.g. plant-based feed ingredients). 

• The need for effective dissemination of available climate-smart or climate-resilient 

technologies, especially to small-scale farmers, while at the same time developing 

climate-resilient culture systems that are easily adopted in small-scale farms were 

underlined. 

• The need to engage media was also brought up especially so that public opinion about 

aquaculture is not always positive. There is a need to drum beat contributions of 

aquaculture to food security and livelihoods, as well as GHG mitigation and adaptation 

options (e.g. carbon sequestration function of seaweeds farms). 

• The importance of zoning and proper site selection was pointed out, especially 

considering possible impacts of climate change events.  

• Regarding the need for funds for R&D and development programs towards developing 

climate-resilience in the aquaculture sector, possible funding sources such as the 

UNFCCC, GEF, GCF, GTZ were identified. Coordination with focal points in the 

countries should be made to ensure that the sector’s priorities are in line with the donors’ 

development plans and can be considered. 

• Country-level and regional efforts to support the aquaculture sector should be 

coordinated. It is suggested that a Regional Technical Working Group be formed and take 

the lead in the formulation of regional strategy(ies) and guidelines, propose need-based 

action plans and regional events. Formulation of mitigation and adaptation measures can 

be done simultaneously.  

• The competition of aquaculture with other sectors/industries for resources and inputs (e.g. 

water resources) should be given due consideration.  

  



[Type here] 

 

 52

Closing 
 

Weimin Miao, FAO Aquaculture Officer noted the ongoing initiatives of APFIC member 

countries, regional organizations and other partners towards mitigation and adaptation to the 

impacts of climate change.  He commended the participants for the comprehensive outputs of the 

workshop sessions that identified a wide range of issues that need to be addressed at the national 

and regional levels as well as opportunities in the fisheries and aquaculture sector in the APFIC 

region. He encouraged all participants to bring the spirit of the workshop back to their agencies, 

institutions and to work for improved awareness of policy makers of the implications of climate 

change impacts on the sector and the communities that are dependent on it, undertake or support 

initiatives towards building resilience to climate change impacts 
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Myanmar 

 

Aye Aye Zaw 

Director 

Department of Fisheries 

Ministry of Agriculture, Livestock and Irrigation 

Building No 36, Nay Pyi Taw 

Myanmar 

 

Tel:           +95 091498 

Fax:           +95 067408048 

Email:       ayezaw007@gmail.com 
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Ohnmar Aung 

Fishery Officer 

Aquaculture Division, Department of Fisheries 

Aquatic Animal Health and Disease Control Section 

Shukinthar Road, Thaketa, Yangon 

Myanmar 

 

 

Tel:           +95 9250167016 

Email:      ohnmarkyawaung@gmail.com 

 

Nepal 

 

Rama Nanda Mishra 

Fisheries Expert 

Prime Minister Agriculture Modernization Project 

(Fish Super Zone), MoAD 

PMAMP, Fish Super Zone, Simraungadha 

Bara, Nepal 

 

 

Tel:           +977 9851132662 

Email:      aryanmishra017@gmail.com 

 

 

Neeta Pradhan (Ms) 

Senior Scientist 

Nepal Agricultural Research Council 

Fisheries Research Division, Godawari, 

Lalitpur, Nepal 

 

 

Tel:           +977 9841455083 

Fax:          +977 5174115 

Email:      pradhannita@yahoo.com 

 

Pakistan 

 

Asad Rafi Chandna 

Fisheries Development Commissioner/                 

Director General Ports & Shipping 

Ministry of Ports & Shipping 

1st Floor, Karachi Dock Labour Board Building 

West Wharf Road, Karachi 

Pakistan 

 

 

Tel:           +92 2199206406 

Email:       fdcofpakistan@gmail.com 

                  asadchandna@gmail.com 

 

 

Muhammad Farhan Khan 

Assistant Fisheries Development Commissioner 

Ministry of Ports & Shipping 

1st Floor, Karachi Dock Labour Board Building 

West Wharf Road, Karachi 

Pakistan 

 

 

Tel:           +92 2199204193 

Fax:          +92 2199206404 

Email:       farhankhan704@gmail.com  

 

The Philippines 

 

Asuncion Maputol (Ms) 

OIC – Regional Director 

Bureau of Fisheries and Aquatic Resources Region 10 

Julio Pacana St. Macabalan, Cagayan de Oro City 

9000 The Philippines 

 

Tel:           +63 9177170671 

Fax:          +63 888569610 

Email:       ajmaputol@yahoo.com 
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Lea Myr Cadapan (Ms) 

Aquaculturist I 

Bureau of Fisheries and Aquatic Resources 

3rd Floor PCA Building, Elliptical Road, Diliman 

Quezon City 1101, Manila 

The Philippines 

 

 

Tel:           +63 29299597 

Fax:          +63 29299597 

Email:       leamyr@gmail.com 

 

 

Jayson Paul Zulueta  

2nd Floor, Bureau of Fisheries and Aquatic Resources  

Aquaculture Division, PCA Building, Elliptical Road, 

Diliman, Quezon City 1101, Manila 

The Philippines 

  

 

Tel:           +63 29293439 

Mobile:    +63 9269288520 

Fax:          +63 29299597 

Email:       jpaulzulueta0224@gmail.com 

 

 

Glady Mae S. Talan (Ms) 

3rd Floor, Director’s Office, Philippine CoConut 

Authority Building, Elliptical Road, Diliman 

Bureau of Fisheries and Aquatic Resources 

The Philippines 

 

 

Tel:           +63 29299597 

Mobile:    +63 9217398200 

Fax:          +63 29298074 

Email:       gladymaetalan@gmail.com 

Republic of Korea 

 

A Young Kim (Ms) 

Policy Analyst/US Attorney-at-Law 

Ministry of Oceans and Fisheries of Republic of 

Korea 

#601 S Building 253 Hannuri-Daero  

Sejong, Republic of Korea 

 

 

Tel:       +82 448687832 

Fax:      +82 448687840 

Email:   aykim@kofci.org 

 

Sri Lanka 

 

J H A A Jayasekara 

Assistant Director 

Department of Fisheries and Aquatic Resources 

Ministry of Fisheries and Aquatic Resources 

Development 

New Secretariat, Maligawatta, Colombo 10 

Sri Lanka 

 

 

Tel:       +94 718259059 

Fax:      +94 322254279 

Email:   jayasekaraanura@yahoo.com 

 

 

M G G Gunasena 

Assistant Director 

National Aquaculture Development Authority of     

Sri Lanka (NAQDA) 

Ministry of Fisheries and Aquatic Resources 

Development 

New Secretariat, Maligawatta, Colombo 10 

Sri Lanka 

 

 

Tel:       +94 112786495, +94 718196823 

Email:   mgggunasena@gmail.com 
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Thailand 

 

Jutarat Kittiwanich (Ms) 

Fishery Biologist, Senior Professional Level 

Department of Fisheries 

Chatuchak, Bangkok 10900 

Thailand 

 

 

Tel:        +66 25614678, 909146359 

Fax:        +66 25610786 

Email:     jutaratkt@gmail.com  

 

Tiwarat Thalerngkietleela (Ms) 

Fishery Biologist, Senior Professional Level 

Inland Fisheries Research and Development Bureau 

Department of Fisheries 

Chatuchak, Bangkok 10900 

Thailand 

 

 

Tel:         +66 25580178 

Mobile: +66 879549641 

Fax:        +66 25580178 

Email:    tiwaratt@gmail.com     

 

Watcharapong Chumchuen  

Fishery Biologist, Practitioner Level 

Fishing Technology Research and Development Unit 

Department of Fisheries 

6th Floor Plodprasop Building 

Chatuchak, Bangkok 10900 

Thailand 

 

 

Tel:         +66 25610880 

Mobile: +66 841954449 

Fax:        +66 25610880 

Email:    w.chumchuen@fisheries.go.th 

 

   

Timor-Leste 

 

Acacio Guterres 

Director General Fisheries Timor-Leste 

Ministry of Agriculture and Fisheries 

Dili 

Timor-Leste 

 

Tel:         +670 77546398 

Email:    guterres_acacio@yahoo.com 

 

 

Horacio Amaral Dos Santos Guterres 

National Director for Aquaculture 

Ministry of Agriculture and Fisheries 

Dili 

Timor-Leste 

 

Tel:         +670 77546399 

Email:    falcaonapoleao@gmail.com 

 

Viet Nam 

 

Nguyen Ba Son 

Senior Official of Aquaculture Department     

Ministry of Agriculture and Rural Development 

10 Nguyen Cong Hoan, Hanoi 

Viet Nam 

 

Tel:         +84 437245372 

Mobile: +84 985425555 

Email:    nguyenbason@mard.gov.vn 
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Lai The Hung 

Official of Planning and Finance Department     

Directorate of Fisheries 

Ministry of Agriculture and Rural Development 

10 Nguyen Cong Hoan, Hanoi 

Viet Nam 

 

Tel:         +84 024 39901223 / 37245375 

Fax:        +84 204 37245120 

Email:    laithehung@mard.gov.vn 
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PARTNER ORGANIZATIONS  

Asian Institute of Technology (AIT) 

 

Salin Krishna R 

Program Chair (Aquaculture) 

Asian Institute of Technology 

PO Box 4, Klong Luang 

Pathumthani 12120, Thailand 

 

 

Tel:         +66 959509741 

Fax:        +66 25245489 

Email:    salinkr@ait.ac.th 

Bay of Bengal Programme Inter-Governmental Organisation (BOBP-IGO) 

 

Yugraj Singh Yadava 

Director, Bay of Bengal Programme Inter-

Governmental Organisation & 

Project Manager, World Bank Ocean Partnership 

for Sustainable Fisheries and Biodiversity 

Conservation - Bay of Bengal Project 

91, St. Mary's Road, Abhirampuram  

Chennai - 600 018, Tamil Nadu 

India 

 

 

Tel:         +91 4424936188 

Mobile: +98 41042235 

Fax:        +91 4424936102 

Email:    yugraj.yadava@bobpigo.org;        

pm@bobabnj.org 

International Union for Conservation of Nature (IUCN) 

 

Petch Manopawitr  

Deputy, Indo-Burma Group  

Programme Coordinator, Thailand  

IUCN Asia Regional Office 

63 Sukhumvit 39, Soi Prompong 

Wattana, Bangkok 10110, Thailand  

 

 

Tel:         +66 26624029-33  

Mobile: +66 922541098 

Fax:        +66 26624388 

Email:    petch.manopawitr@iucn.org  

 

Maeve Nightingale (Ms) 

Programme Manager Capacity Development 

Mangroves for the Future 

IUCN Asia Regional Office 

63 Sukhumvit Soi 39, Soi Prompong  

Wattana, Bangkok 10110 

Thailand 

 

 

Tel:         +66 662 4029 ext 158 

Mobile:  +66 818237021 

Fax:        +66 26624388 

Email:    maeve.nightingale@iucn.org 

Japan International Cooperation Agency Thailand Office (JICA) 

 

Ken Urata 

Japan International Cooperation Agency Thailand 

Office (JICA) 

31st Floor, Exchange Tower 

388 Sukhumvit Road, Klongtoey 

Bangkok 10110, Thailand 

 

 

Tel:         +66 22615250 

Fax:        +66 22615263 

Email:     urata.ken@jica.go.jp 
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Mekong River Commission (MRC) 

 

Phattareeya Suanrattanachai (Ph.D.) 

Fisheries Management Specialist 

Environmental Management Divison 

Mekong River Commission (MRC) 

Office of the Chief Executives Officer 

184 Fa Ngoum Road, 

P.O. Box. 6101,Vientiane, Lao PDR 

 

 

Tel:         +856 21263263 

Fax:        +856 21263264, ext. no.1012 

Email:    phattareeya@mrcmekong.org 

Network of Aquaculture Centres in Asia-Pacific (NACA) 

 

Cherdsak Virapat 

Director General 

Network of Aquaculture Centres in Asia-Pacific  

Suraswadi Building, Department of Fisheries 

Kasetsart University Campus 

Ladyao, Jatujak, Bangkok 10903 

Thailand 

 

 

Tel :       +662 561 1728 

Fax :      +662 561 1727 

Email :   cherdsak.virapat@enaca.org 

Southeast Asia START Regional Center  (SEA START) 

 

Penjai Sompongchaiyakul (Ms) 

Director 

Southeast Asia START Regional Center (SEA 

START) 

5th Floor Chulawich Building, Chulalongkorn 

University  

Henri Dunant Road, Bangkok 10330 

Thailand 

 

 

Tel:           +66 22189464 

Email:       penjai@start.or.th 

 

Southeast Asian Fisheries Development Center (SEAFDEC) 

 

Maria Lourdes A Cuvin-Aralar (Ms) 

Scientist and Officer in Charge 

Binangonan Freshwater Station 

SEAFDEC/Aquaculture Department (AQD) 

Binangonan Freshwater Station 

Binangonan, 1940 Rizal 

The Philippines 

 

 

Tel:           +63 9178615992 

Fax:          +63 29277825 

Email:       mlcaralar@seafdec.org.ph 

                  mcaralar@yahoo.com 

 

Yuttana Theparoonrat 

Training and Research Supporting Division Head 

Southeast Asian Fisheries Development Center 

P.O.Box 97, Phrasamutchedi 

Samut Prakarn 10290 

Thailand 

 

 

Tel:         +66 24256160 

Mobile:  +66 818255014 

Fax:         +66 24256110 

Email:      yuttana@seafdec.org 
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Suthipong Thanasansakorn 

Marine Engineering Section Head 

SEAFDEC/Training Department 

Southeast Asian Fisheries Development Center 

P.O.Box 97, Phrasamutchedi 

Samut Prakarn 10290 

Thailand 

 

 

Tel:         +66 24256147 

Fax:         +66 24256100 

Email:      suthipong@seafdec.org 

Sustainable Development Foundation (SDF) 

 

Ravadee Prasertcharoensuk (Ms) 

Director 

Sustainable Development Foundation  

86 Ladprao 110, Suttiwatthana 2 

Plabpla, Wangthongland 

Bangkok, 10310, Thailand 

 

 

Tel:          +66 29353560 

Fax:         +662 9352721 

Email:      ravadee.prasertcharoensuk@gmail.com 

 

Triyada Trimanka (Ms) 

Public Advocacy & Campaign Officer 

Sustainable Development Foundation  

86 Ladprao 110, Suttiwatthana 2 

Plabpla, Wangthongland 

Bangkok, 10310, Thailand 

 

 

Tel:          +66 29353560 

Fax:         +662 9352721 

Email:      treeyada@gmail.com 

                 sdfthai@gmail.com 

WorldFish 

 

Malcolm W Dickson 

Country Director, Bangladesh 

WorldFish Bangladesh 

House 22B, Road 7 

Banai, Dhaka 1213 

Bangladesh 

 

 

Tel:           +880 1700764458 

                  +44 7860564471 

Fax:           +880 258811151 

Email:       m.dickson@cgiar.org 
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PRIVATE SECTORS 

Bank of Ayudhya 

 

Pran Siamwalla 

Environment & Social Risk Management Officer 

Bank of Ayudhya 

1222 Rama 3 Road, Bang Phongphang 

Yannawa, Bangkok 10210 

Thailand 

 

 

Tel:           +66 804461777 

Email:       pran.siamwalla@krungsri.com  

                  tsiamwalla@hotmail.com 

Charoen Pokphand Group Co., Ltd. 

 

Nawat Kamnoonwatana  

Sustainability Development 

Charoen Pokphand Group Co., Ltd.  

18 True Tower, Ratchadaphisek Road 

Huay Kwang, Bangkok 10310 

Thailand 

 

Mobile:     +66 916966145 

Email:        nawat.kam@cp.co.th 

 

 

Komgrid Sriwattanangkul 

Assistant Director 

Charoen Pokphand Group 

Sustainability Development and Governance 

Audit 

Sustainability, Good Governance and 

Corporate Communication Office  

1 Ratchadaphisek Road 

17th Floor C.P.Tower 2 Dindaeng 

Bangkok 10400, Thailand 

 

 

Mobile:     +66 816203022 

Email:        komgrid.s@cp.co.th 

 

 

Chotsutee Wannadilok 

Assistant Director 

Charoen Pokphand Group 

Sustainability Development and Governance 

Audit 

Sustainability, Good Governance and 

Corporate Communication Office  

1 Ratchadaphisek Road 

17th Floor C.P.Tower 2 Dindaeng 

Bangkok 10400, Thailand 

 

 

Mobile:     +66 891459481 

Email:        rottachon.w@cp.co.th 
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Thai Union Feed Mill Co., Ltd. 

 

Ek-anant Yuvabenjapol 

Deputy Director R&D Department (Aquaculture) 

Thai Union Feed Mill Co., Ltd. 

89/1 Moo 2 Rama 2 Road 

Tambon Kalong, Amphur Muang 

Samutsakorn 74000 

Thailand 

 

 

Tel:          +66 819080655 

Email:      ekanant@gmail.com 
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Consultant 

 

Evelyn Grace Ayson (Ms) 

Parara-sur, Tigbauan, Iloilo 

Philippines 

 

 

Tel:          +63 9985404006 

Email:     edjayson@seafdec.org.ph 

 

 

Supin Wongbusarakum (Ms) 

1565 Alencastre Street 

Honolulu 

United States of America 

 

 

Tel:           +1 8084634686 

Email:       supinw@gmail.com 

 

 

FAO Projects 

 

A K Yousuf Haroon 

Ex-Fisheries Consultant 

Flat 1/A, House 726/15, Road 10 

Baitul Aman Housing, Adabor 

Dhaka 1207 

Bangladesh 

 

 

Tel:           +88 01716624485 

Email:       dharoon@ymail.com 

 

Muralidharan Chavakat Manghat 

FAO Consultant on GEF fisheries programme 

development (BOBLME) 

Flat No 13, Asian Bharati Apartments 

Bharati Avenue, Kottur, Chennai-600085 

India 

 

 

 

Tel:           +91 9840859888, 4424403272 

Email:      Chavakat.muralidharan@boblme.org 

                  cmmuralidharan@gmail.com 

 

Le Le Win (Ms) 

Programme Officer 

Food and Agriculture Organization of the United 

Nations (FAO) 

Seed Division Compound, Insein Road 

Gyogone, Insein, Yangon 

Myanmar 

 

 

Tel:         +95 1641672, 1641673 ext 20 

Fax:        +95 1641561 

Email:    lele.win@fao.org 

 

Roberto Sandoval 

Disaster Risk Management Expert 

Food and Agriculture Organization of the United 

Nations (FAO) 

Seed Division Compound, Insein Road 

Gyogone, Insein, Yangon 

Myanmar 

 

 

Tel:         +95 9979740912 

Email:    roberto.sandoval@fao.org 
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FAO 

 

Weimin Miao 

Aquaculture Officer 

FAO Regional Office for Asia and the Pacific 

39 Phra Athit Road, Phra Nakorn 

Bangkok 10200 

Thailand 

 

 

Tel:        +66 26974119 

Fax:       +66 26974445 

Email:    weimin.miao@fao.org 

 

Cassandra De Young (Ms) 

Fishery Planning Analyst 

FAO Regional Office for Asia and the Pacific 

39 Phra Athit Road, Phra Nakorn 

Bangkok 10200 

Thailand 

 

 

Tel:        +66 26974141 

Fax:       +66 26974445 

Email:    cassandra.deyoung@fao.org 

 

Susana Siar (Ms) 

Fishery and Aquaculture Officer 

FAO Regional Office for Asia and the Pacific 

39 Phra Athit Road, Phra Nakorn 

Bangkok 10200 

Thailand 

 

 

Tel:        +66 26974345 

Fax:       +66 26974445 

Email:    susana.siar@fao.org 

 

David Brown 

Regional Fisheries Programme Consultant  

FAO Regional Office for Asia and the Pacific 

39 Phra Athit Road, Phra Nakorn 

Bangkok 10200 

Thailand 

 

 

Tel:       +66 26974173 

Fax:      +66 26974445 

Email:   david.brown@fao.org 

 

Aaron Becker 

FAO Regional GEF Coordinator 

FAO Regional Office for Asia and the Pacific 

39 Phra Athit Road, Phra Nakorn 

Bangkok 10200 

Thailand 

 

 

Tel:       +66 26974281 

Fax:      +66 26974445 

Email:   aaron.becker@fao.org 

 

 


